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	Operational Capability:

The Institute for Defense Analyses (IDA) ELRP would provide the military and other e-learning research communities with a rich and highly relevant e-learning research database, coupled with sophisticated retrieval and visualization tools. E-learning research investigators and decision makers would have access to a meta tagged database that can be autonomically or manually updated on a continuous basis covering e-learning research institutions and practitioners, related Communities of Practice (CoP), topical news, and selected relevant literature. It will help to locate, characterize, and connect principal investigators and lead players within various e-learning research CoP. Search will support a variety of querying, navigation, and presentation functions and capabilities, including clustering of relevant results, advanced 3-D visualization, and user designated pathways to relevant knowledge. It also provides for extractions of subsets of the database for other analysis.

Based on a custom e-learning research ontology, taxonomy, and eXtensible Markup Language (XML) variant for metadata tagging, a survey team will identify and engage a large number of e-learning research organizations and individuals to initially populate the database, augmented by autonomic semantic analysis of survey results, mining of CoP, as well as indexing of selective web sites, news feeds, and blogs relevant to e-learning research domains. Users will be able to identify prior and current relevant research activities, possible organizational partners, key individuals for research background and collaboration, and potential funding sources. The aggregate database and associated metadata will form a unique and uniquely valuable resource for the e-learning research community.

	Proposed Technical Approach:

The project team will develop a specific ontology, taxonomy, and XML variant for semantic analysis and meta data tagging of e-learning research sources and resources. A web portal will be developed as a primary functional framework, including support for the coordination, communication, and collaboration of e-learning research CoP. The project team will evaluate and select a single suite or several complementary and compatible applications from currently available commercial software tools applicable to the project’s distinctive database, analytic processing, querying, results clustering, navigation, and visualization needs. The abilities of these commercial tools already being employed within larger government and industry enterprises to perform the necessary key functions such as taxonomy authoring, XML editing and management, unstructured data analysis and meta tagging, meta data repository management, sophisticated querying, as well as clustering of results, navigable 3-D visualization, and other presentation modes are sufficient to meet the project’s needs, minimizing the overall costs, risks, and effort for the ELRP’s pilot phase and full implementation to follow. DRM and security protocols will provide appropriate access to information.
	Deliverables:

Phase 0: ELRP Business Case, Feasibility, and Research Community Impact Study and Consultations
Phase 1: E-Learning Research Portal (ELRP) Pilot

Phase 2: E-Learning Research Portal (ELRP) Implementation, CoP Engagement, and Launch
Phase 3: ELRP Database and Portal Maintenance and Support with Transfer to Sustaining Organization
Costs and Schedule:

Phase 0: To June 2005 at < $50K Total
Phase 1: July 2005 - June 2006 at $165K Total
Phase 2: July 2006 - June 2007 at $520K Total
Phase 3: > July 2007 at $150K per Annum
Contact Information:

Mark Goldstein, ELRP Project Team Leader
Strategic Planning Consultants, Phone: 602-470-0389
E-mail: markg@researchedge.com


ELRP Executive Summary

A critical step to achieving greater information agility and analytic discovery is effective management and exploitation of information content. Content Management addresses the issues associated with organizing, locating, and accessing information. To exploit the value of emerging data mining and knowledge discovery tools, we must put agency information into both a form and an environment where it can be more effectively managed. The commercial sector is addressing information agility, data interoperability, and content management through a combination of technology and standards, including indexing, federated databases and taxonomies, and data tagging. DIA will use commercial solutions, such as eXtensible Markup Language (XML), to manage its information to improve our ability to locate data and create knowledge through analytic tools and processes.

U.S. Defense Intelligence Agency (DIA) Strategic Plan 2004-2009

(http://www.dia.mil/internet_strat_plan/52712_cov.html or http://www.dia.mil/internet_strat_plan/strat_plan.pdf)

The U.S. military has long recognized the growing dependence of its decision-makers and warfighters on information generated and shared across worldwide networks, and has invested substantially in advancing the capabilities and security of information technology for use in command, control, communications, and computer (C4) systems. With their enormous training needs, they have also invested in and remained at the forefront of e-learning research, developing a variety of initiatives and standards while driving deployment throughout its ranks across the organization.

Today, the Department of Defense (DoD - http://www.defenselink.mil/) is using computer technologies and advanced instructional methods and design so as to improve the efficiency and effectiveness of defense training. The Advanced Distributed Learning (ADL - http://www.adlnet.org/) initiative enables instructional materials and performance support aids to be accessed by DoD personnel at times and places of their choosing. Efficiency and effectiveness is driven by investments in technology-based instruction through the development of reusable, web-available "instructional objects," consisting of a self-contained course or set of instructions for military job-related activities.

The Institute for Defense Analyses (http://www.ida.org/) is a federally funded research, development, and study center established to assist the Office of the Secretary of Defense, the Joint Staff, the Unified Commands, and Defense Agencies in addressing important national security issues, particularly those requiring scientific and technical expertise. IDA also conducts related research for other government agencies on national problems for which the Institute’s skills and experience are especially suited.

IDA has established an ADL Co-Laboratory, which is developing guidelines for creating effective, reusable instruction objects. The laboratory organizes and hosts "plugfests" in which government and commercial providers demonstrate and assess the instructional objects they are developing under the ADL program. The Co-Laboratory further acts as a clearinghouse for information, data, and lessons learned. IDA is also helping develop a web-based tutoring system that uses ADL technologies. This system, the "human use regulatory affairs advisor," will provide tutorials and decision aids concerning procedures and protections required when using human subjects in DoD research.

IDA has been investigating the feasibility and considering funding the development of an E-Learning Research Portal (ELRP). The ELRP would provide the military e-learning research community a rich and highly relevant e-learning research database, coupled with sophisticated retrieval and visualization tools. Military R&D investigators and decision makers, as well as potentially broader e-learning research and end user communities, would have access to a meta tagged database covering the universe of e-learning research institutions and organizations, individual practitioners, related Communities of Practice (CoP), topical news, and selected relevant literature. The database would be autonomically as well as manually updated on a continuous basis. It would include extensive profiles of e-learning research performing organizations and practitioners (in government, industry, and education) detailing their focus areas, core competencies, and available resources (human, bibliography, laboratory, linkages, etc.). The database would also serve to help locate and characterize principal investigators or lead players within various CoP across the e-learning universe. The ELRP’s web-based user interface would allow for a variety of querying capabilities and modes with the resultant data sets presented in a variety of forms including advanced navigable 3-D visualizations with clustering of relevant results and user defined and controlled pathways to help lead them to relevant knowledge. Alternatively, extractions and subsets of the database could be readily pulled for analysis and post-processing by other tools and means.

To further explore these ends, IDA has engaged Strategic Planning Consultants in conjunction with International Research Center, both of Phoenix, Arizona, to carry out this study on IDA’s behalf. This initial ELRP Phase 0 has undertaken research and analysis, while engaging critical elements of the e-learning research community, leading to and concluding with release of this E-Learning Research Portal Study: Business Case, Feasibility, and Research Community Impact report. This report details the potential of the proposed ELRP, including its business case, feasibility, target deliverables, research community impact, and project implementation issues and options. A summary PowerPoint presentation complements this report and can be used to pursue further support and initial funding to develop and launch the proposed ELRP, while engaging the target e-learning research community. 

Based on these findings, IDA will decide whether to proceed with the proposed Phase 1 ELRP Pilot and potentially a full ELRP implementation to follow. Other practical scenarios are presented and compared alternative organizations or funding sources that could support the further development, implementation, and sustaining of the ELRP. The projected Phase 1 ELRP Pilot would proceed as soon as practical to conduct associated research, engage the target e-learning researcher community, continue taxonomy and ontology development, and implement a fully-functional prototype portal populated with live, current data for development and demonstration of the database and query/visualization capabilities. User feedback would be employed to refine the e-learning research taxonomy and XML variant, expand the data sources and live feeds, as well as optimize data searching and presentation capabilities. A related Communities of Practice (CoP) would be activated and cultivated around the project pilot portal to gain user feedback and coalesce researcher interest and participation. After the pilot portal had sufficient operational experience, at IDA or another primary pilot sponsor’s discretion, the pilot would then be followed by a Phase 2 full system implementation. Phase 2 tasks would include extensive research and researcher surveying, incorporation of additional data sources, development and mining of relevant CoP, database completion and update protocols, enhancement of query/visualization capabilities, and complete deployment and launch. Finally, Phase 3 activity would include ongoing sustaining operations, updates, and evolution.
A contractor’s project team would initially develop a specific ontology and taxonomy of e-learning research driving the adaptation or development of an XML variant for metadata capture relative to e-learning research sources and resources. A survey team would identify and engage a large number of e-learning R&D organizations and individuals, characterizing and coding them for database entry as well as involving them in a needs analysis and to validate portal design concepts. The meta data repository would be kept current by online end user updating capabilities, additional periodic surveying, incorporation of relevant news feeds, as well as targeted, periodically scheduled web crawling and indexing of selected domains and subdomains. The results would be post-processed by automatic text analysis and the meta tagging of unstructured textual content from these sources, as well as from relevant mailing lists, discussion groups, and existing Communities of Practice (CoP). The aggregate database results and associated metadata would form a unique and uniquely valuable resource for the e-learning community. By including both intra- and inter- community linkage players, the ELRP would help to identify prior and current relevant research activities, possible organizational partners, key individuals for research background and collaboration, as well as potential funding sources. This unique system and applied toolset could eventually be expanded for use in other advanced research and development fields, as well as adapted to other domains and problem sets.
Fortunately, there are quite a variety of currently available commercial software tools that can deliver an unprecedented level of portal functionality and automation, as well as quite a number with possible applicability to the project’s analytic and visualization needs from which the project team would carefully compare and select a primary suite and complementary capabilities to perform the key functions such as ontology and taxonomy authoring, unstructured data analytics and meta tagging, as well as clustered results visualization and integration to the ELRP’s underlying portal platform. These special tools and capabilities are already being widely employed within larger enterprises as part of an overall or specialized knowledge management strategy and supported by an active and evolving industry sector delivering a breadth of rich and robust applications across multiple tasks and domains.
Strategic Planning Consultants has initially identified five software suites that can perform most or all of the required special functions, making them prime candidates for anchoring the ELRP’s special capabilities characterized as Ontology and Taxonomy Authoring and Maintenance, Text Mining/Semantic Analysis, Meta Tagging and Database Repository, and Knowledge Visualization and Navigation. A selected product from this or an expanded group will be potentially complemented by an additional software product if gaps exist. Beyond that, the ELRP will largely rely on a mix of common Open Source and off-the-shelf commercial software for developing the portal and supporting its primary framework and functionality, including support for the coordination, communication, and collaboration of e-learning research Communities of Practice (CoP).
Software function ranking charts were developed to show the relative strength of leading software candidates across the six primary functional categories. An example diagram follows, illustrating how combining Semagix’s Freedom Suite with Lumen’s Lumenation Portal Framework enables a full range of special functions and solutions to “snap” into the basic portal structure and capabilities, readily integrating together. Clearly these two products in combination have little functional overlap while together delivering strength in all six of the primary functional categories. During the pilot implementation, the project team would further research, formally evaluate, recommend, and adopt Open Source and commercial software tools to best meet the project’s IT framework, defined CoP needs, and overall budget. Confidence is high that appropriate suites, toolsets, and add-ons for the various project sub-tasks can be selected and licensed for optimal integration, speedy implementation, and ongoing support, minimizing the efforts and risk for project implementation.
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This E-Learning Research Portal (ELRP) would have a variety of tangible and intangible benefits including a substantial impact on the e-learning research community. The ultimate beneficiary would be the e-learning industry as a whole yielding considerable improvements to U.S. military e-learning capabilities, effectiveness, and efficiencies. Some of the expected tangible benefits include:

· Improvement in access, efficiency, and effectiveness supports queries from practicing e-learning researchers;
· Depth and quality of search assures good grounding for initiatives and reduced redundancy;
· Significant opportunity benefits and value arises from connecting collaborative players;
· Uncovering patterns will yield new insights, gap analysis, hidden opportunities, and eurekas;
· The cast for increased federal funding for e-Learning research will be supported by assessments and studies facilitated by ELRP;

· ELRP will expand Communities of Practice (CoP) utilization among e-learning research stakeholders and increase the utility and utilization of their collaborative communication;
· Improved knowledge accessibility greatly increases the value of the collected content;
· Underlying ontology and taxonomy efforts will define, refine, and aid e-learning research;
· Improved e-learning research will yield improved e-learning products and deployment which will in turn better serve military and government simulation and training needs;
· Improved e-learning research deployment will drive economic engines in the e-learning industry;
· A sustainable ELRP is relatively low risk by using existing and emerging toolsets and designing an organizational structure from multiple practical scenarios for long-term maintenance, evolution, and support;

· ELRP will demonstrate proof of concept for applying these techniques across other scientific research domains with its use of ontologies and taxonomies integrated with text mining, semantic analysis, and knowledge extraction capabilities; presenting query results in a knowledge visualization and navigation framework; and developing understanding of applicability, benefits, cost basis, and many other issues.

The ELRP development project’s full life cycle costs and attendant risks must be assessed to properly gage the business case. The critical success issues are the project’s value proposition, implementation feasibility, and costs, as well as practical scenarios for sustainability into perpetuity. This ELRP Phase 0 study uncovers significant existing problems in awareness and communication of e-learning research activities among disparate organizations and groups, explores the opportunities and benefits presented by e-learning research visibility and enhanced CoP, and determines how the proposed portal can offer general aid to the e-learning research community and solutions to these problems, advancing the state of the art in the process.

ELRP supported Communities of Practice (CoP) will link together to create the necessary system to solve many of today’s e-learning research problems, such as awareness of and collaboration between various research efforts and initiatives. Creation of the ELRP will greatly enhance researchers’ opportunities for success in unique discovery, collaboration, results verification, and eventual deployment. The resultant advances in the relevant e-learning research base of knowledge and the facilitated connections between and within relevant CoP will serve to help advance e-learning’s state of the art. The result is significant benefits to researchers, other e-learning stakeholders, an emergent e-learning industry, and the knowledge worker in general.
Strategic Planning Consultants has found through the Phase 0 study activities and its findings as detailed in this report that the development of the proposed ELRP is both practical and feasible. The ELRP will be of significant value and positive impact to military and government e-learning deployment and training effectiveness. It will clearly serve both the government’s direct training and workforce issues, as well as support U.S. leadership in e-learning R&D, serve domestic industry development needs, and help insure the success of U.S. products in domestic and international markets. Therefore it is strongly recommended that IDA consider undertaking at the earliest practical time the funding, development, deployment, and testing of the Phase 1 E-Learning Research Portal Pilot, to be followed at its successful conclusion with the full Phase 2 E-Learning Research Portal Implementation and follow on Phase 3 Database and Portal Maintenance and Support.
As Vannevar Bush, who was Director of the U.S. Office of Scientific Research and Development for President Franklin D. Roosevelt, and thus coordinated the activities of some six thousand leading American scientists in the application of science to warfare during World War II, so aptly stated:

Professionally our methods of transmitting and reviewing the results of research are generations old and by now are totally inadequate for their purpose. If the aggregate time spent in writing scholarly works and in reading them could be evaluated, the ratio between these amounts of time might well be startling. Those who conscientiously attempt to keep abreast of current thought, even in restricted fields, by close and continuous reading might well shy away from an examination calculated to show how much of the previous month's efforts could be produced on call. Mendel's concept of the laws of genetics was lost to the world for a generation because his publication did not reach the few who were capable of grasping and extending it; and this sort of catastrophe is undoubtedly being repeated all about us, as truly significant attainments become lost in the mass of the inconsequential.

The difficulty seems to be, not so much that we publish unduly in view of the extent and variety of present-day interests, but rather that publication has been extended far beyond our present ability to make real use of the record. The summation of human experience is being expanded at a prodigious rate, and the means we use for threading through the consequent maze to the momentarily important item is the same as was used in the days of square-rigged ships. But there are signs of a change as new and powerful instrumentalities come into use.

From As We May Think by Vannevar Bush, The Atlantic Monthly, July 1945

(http://www.ps.uni-sb.de/~duchier/pub/vbush/vbush.shtml)

E-Learning Research Portal Impact and Business Case

For the purposes of this study, the definition of e-learning is any learning enabled or supported by digital means. E-learning includes computer-mediated instruction for the basics and networked enabled applications for higher level thinking education and skill training. E-learning evolved from the teacher-student nexus. Hybrid or blended e-learning includes significant teacher (instructor) interaction with the student. E-Learning integrated with intelligent systems and formative assessments delivers individualized mastery learning. It may also support collaborative team learning and project activities. E-learning may have aspects of online and distributed learning where instruction and learning interactions take place independent of participants’ locations via e-mail and web portals.

E-learning in its current form and emerging new forms has many attributes that differentiate it from legacy training and education. Legacy implies a focus on lecture and recitation, sometimes known as “the sage on the stage,” as well as seat work and the use of printed media. The macro-attributes and primary benefits of e-learning are accessibility, efficiency, effectiveness, and accountability. Internet and other broadband systems coupled with advanced learning management systems can deliver learning anytime, anywhere, to a multitude of end user devices, enabling a true learner-centric experience. A variety of research and studies support that using current computer-based instructional technologies and simulations reduces learning time and cost by as much as thirty percent, with research promising much more. Effectiveness is achieved by supporting learning at the student’s natural pace and the means to master the subject. E-learning can be ad hoc to support real time learning needs and opportunities and or to expand the learner’s base of knowledge. The need to travel for collaborative activities and classroom training can be vastly reduced or eliminated. This aspect delivers significant cost savings and reduces personnel downtime, addresses a heightened sense of travel-related security vulnerabilities, and solves the problem of geographically dispersed and diverse personnel and resources, while helping insure organizational resiliency. Automated summative assessments of student mastery of e-learning curriculum provide accountability records that learning standards have been met. This data can also be used to provide accountability for investments in e-learning.

The most meaningful micro-attribute of e-learning is the individualization of the learning process. Automated formative assessment accelerates the learning process by customize the learning for the student and keeping the student engaged. The teacher’s administrative and management work load is reduced and teacher time available for student contact increases and/or personnel costs are reduced. 

E-learning is emerging as a significant new industry and is perhaps analogous to the aviation industry. Aviation took 25 years after the first use of airplanes in WWI (1914) to start its rapid growth phase (1939). The common use of computers to support education and training emerged about 25 years ago with the PC and global real time video. Both industries struggled with a meager research base in the beginning. The initial faltering and then rapidly increasing industry growth cycle required assembling solutions using legacy capabilities. E-learning solutions have been cobbled together from existing theories of learning and technologies from other industries. E-learning revenues in all four major market segments (K-12, higher education, workforce, and military-simulation) are now surging past the $20 billion mark internationally. The current compound growth of 10-20% a year may serve to propel the e-learning industry to the $100 billion level within the next decade. Today’s e-Learning industry is at the point of its innovation cycle that absolutely requires e-Learning specific research based products and services. This ELRP project seeks to support the aggregation and facilitate the rapid growth of the global e-learning research and development industry. 

Since we do not have a WWII handy, we must use other means to rapidly evolve e-learning specific pedagogy integrated with emerging digital technologies. The e-learning industry will then have the theories and design data to create and deliver the much needed teacher (instructor) professional development, automated assessments, student interfaces and digital curriculum. As research based e-learning systems are understood; the hardware, connectivity systems, and technical support can be designed to support e-learning’s unique needs. A long range goal might be for the dominant computer-connectivity systems to be designed for e-learning, with office and game applications the tag-along applications benefiting from e-learning advances.

The lack of adequate e-learning research over the past 25 years slowed, but did not stop the emergence of e-learning during the incubation and initial growth phases. But with the expected ten-fold growth in e-learning application, circumstances require major advances in access (automatic voice recognition and translation/globalization of content), efficiency (costs low enough for the third world), and effectiveness (another 50% time decrease to mastery) growth and assessment (integrated with human resource standards and individual goals). Output of e-learning research must be greatly accelerated and better coordinated and communicated to support this enormous need for research based products.

Other innovation and technology driven industries like medical-biotech and aerospace have had a fifty year head start and huge R&D investments to grow their massive global research operations. The e-learning research system needs to come to full operation within the next ten years. E-learning research advocacy was launched in May 1988 by the release of Henry Kelly’s Technology and the American Economic Transition - Choices for the Future from the now defunct Congress’s Office of Technology Assessment (OTA). Seventeen years later the learning industry has yet to realize but a fraction of the enormous promise of e-learning research. It will take more than advocacy, imperatives, plans and roadmaps that express needs and trends. What is required now is focus and greatly increased investment to accelerate the growth of e-learning research, the deployment of the results and their transformation into e-learning products and services. This growth must be based on and aided by comprehensive knowledge of the current state of e-learning research and by strategic extensions and new initiatives going forward. This knowledge starts not with the research itself but with the research COP, be they informal or formal. These communities are usually lead by one or more principal investigators (PI) or CoP activists, often hosted within research organizations or academia, may be designed to engage a narrow, focused research area or broader research community, and funded by one or more sources. Many research CoP will cross multiple disciplines and technologies, have their own particular affinity groups and mission, and are national or global in membership.
The CoP networks of colleagues, customers, and other interested parties are dynamic, continually changing and evolving in both memberships and research activities. Their topical focuses may change as events and circumstances dictate. Some research CoP are isolated from similar or related efforts and thus from the theories, research results, developing technologies, and resources that could advance their work. New powerful means to support research CoP include Internet web-based portals for research queries and discussion, information sharing, finding research partners and funding, as well as for direct collaboration between and among e-learning researchers. The proposed ELRP is designed to not only provide a variety of tangible and intangible benefits for the e-learning researchers themselves, but for e-learning industry developers, enterprise implementers, and e-learning end users themselves. Some of the expected tangible benefits include:

· E-learning researchers will be assisted in locating colleagues by the underlying CoP portal ontology and taxonomy and a survey and data mining process to identify and characterize potential partners and institutions. Support will include help in defining, refining, and aiding the search as well as presenting results in multiple forms including visualization; 

· Productivity will increase for e-learning researchers as they position their work with the universe of e-learning research CoP, find relevant precedents, and engage specific CoP that link to their work;

· Access to e-learning research CoP through depth and quality of search provides a foundation for research initiatives, tracking of progress, and advocacy support for research funding; 

· Accelerating the connecting of collaborative players will decrease missed opportunity costs;

· Improved e-learning research and access to this research will yield improved e-learning products and accelerate their deployment and success in the marketplace;

· A comprehensive database will deliver a valid research base of theory, and extensive laboratory and field testing data for industry development of commercial off the shelf (COTS) products and services of critical need to the military with their massive simulation and training needs, and among other e-learning governmental, academic, and industry stakeholders;
· Improved e-learning products and accelerated deployment will directly serve education and training needs of the military, solve critical K-12 educational problems, and drive 21st Century work force based economic development and life long educational needs.
The ELRP business case must be considered and gauged against the value proposition. Implementation feasibility and life cycle costs are detailed in the following sections with several practical scenarios and variants, all with a high probability of success, service to the e-learning research community, and sustainability in perpetuity. The proposed ELRP in its pilot proof of concept Phase 1, full implementation Phase 2, and sustaining and evolutionary Phase 3 addresses both the problems and opportunities detailed throughout this report. It is expected that the solutions implemented will utilize portal design criteria, tool sets, and a platform and systems that take advantage of the advancing the state of the art of portals, community building, collaboration, knowledge management, querying, and results presentation. The ELRP will use extensible and sustainable systems to provide operational continuity and growth opportunities well into the future. And finally, ELRP participants and users are expected to provide data and initiative to support growth of next generation e-learning research in both funding and comprehensiveness. The payoff to society is the rapid growth of a research-based e-learning industry and greatly increased e-learning access, efficiency, effectiveness and accountability of its implementers and end users. Some specific critical aspects and potential value of the ELRP are explored in more detail below:
Searching Depth, Breadth, Quality, and Productivity for Practicing E-Learning Researchers

There is an unabated, continually accelerating growth in the amount of information being created by human society and its availability in various electronic formats. While the creation of the first 12 exabytes (10 9 gigabytes) of information took some 100,000 years, the second 12 exabytes took only 2.5 years, and the third 12 exabytes will take but a single year. Studies show knowledge workers spend many hours searching for critical information both within their enterprise’s intranet and data repositories, as well as externally on the open web, in proprietary databases, and elsewhere each week. They often have dissatisfying experiences and disappointing results.

E-learning research CoP participants are generally computer savvy and dependent on computers, networks, and electronic sources. They use these assets for communicating within their organizations and with colleagues, keeping current in their field, and performing research investigation and support activities. Improving these researchers’ access to a broad range of critical research resources and linkages to fellow CoP participants will have significant tangible and intangible value to the researchers’ work. This facile access to a collected, dynamic e-learning knowledge meta repository would source more useful, relevant and comprehensive research while their CoP prospers.
Traditional searching for research information proceeds down two paths. One path is to search the huge and often disorganized mass of literature and resources covering many disciplines, subjects, and eras. Sources include proprietary bibliographic databases and on the open web. The other path is to search out experts within a research CoP and engage them in dialogue. This effort focuses on the latter with the belief that facilitating human contact has a higher potential for enhancing global e-learning research. Effective identification and characterization of other e-learning researchers and organizations is critical. This would help avoid duplication, lead to potential collaborations and partnerships, encourage cooperation, and leverage the strong legacy and ongoing efforts of the entire set of e-learning research CoP.
E-learning research must be positioned correctly with the e-learning innovation of system. Over half a century of study has disclosed the processes of innovation. When break through innovation is required small enterprises are five to ten times more efficient than large corporations. Another of the critical means of entrepreneurial innovation is expressed in the theory of “Strength of Weak Ties.” The successful innovator has typically met and connected briefly with a very large number of experts in a wide range of disciplines (weak ties). With a natural assertiveness, an outgoing nature and a phone number (now email address) the innovator can connect with the expert and get just the information needed (strength). Most researchers are not innovators. But they and their management could function at a high level of strength by accessing the weak ties provided within the ELRP that includes the: 
· Who, what, when and where of all current e-learning research CoP; 

· Ability to map and determine connections, analyze relationships, cluster and weight results, as well as uncover and display redundancies and gaps in e-learning research CoP; 

· Means to greatly accelerate through human contacts the flow of research findings to support design and delivery of e-learning produces and service:

· System to facilitate access to wide scale field testing of e-learning research results (like NIH and their hospitals/doctors).

· System to facilitate development of networks of major national laboratories and institutes (like NASA) 

· Means to support for technology deployment opportunities and the shifting of research from military and other government laboratories into academia, non-profit, and commercial settings..

Underlying Ontology and Taxonomy Efforts Will Define, Refine, and Aid E-Learning Research

The development and vetting of the proposed e-learning research ontology and taxonomy will itself serve to stimulate dialogue and coalesce thinking and consensus among the various research CoP. The inclusive ELRP and its extensive resultant knowledge base will become the global go-to site for e-learning research issues and exploration. 

The economic leadership that United States has enjoyed in many industries over the past sixty years is being challenged by emerging nations and regional centers of competency. By defining the ontology and taxonomy of e-learning research, the center of the vortex of e-learning research can be captured/retained within the U.S. The vibrant global set of collaborating Communities of Practice (CoP) are expected to drop fruit close the tree. Thus the capture of the intellectual heart of e-learning will provide a foundation for capturing and maintaining the economic heart of the e-Learning industry.
Opportunity Benefits and Value for Connecting Collaborative Players

The opportunity presented by the ELRP is based on the theory that comprehensive knowledge of and access to the universe of existing e-learning research communities will have highly leveraged benefits. It is expected that effectiveness of current CoP will be enhanced as the participants evolve and fine tune their community. By providing an ongoing assessment of ELRP their results can be rated to criteria of: efficiency, effectiveness, accessibility and accountability. 

The value of research CoP is well known. The success of isolated researchers is rare and the adoption of their results is hindered by lack of general visibility and technology transfer pathways. Without effective CoP and other connectedness, isolated researchers also bear a heavy opportunity cost of lack of collaboration, working in areas already covered and generating results that are not shared with other researchers. The networks of CoP within ELRP will strengthen as communications are enhanced. This network will support formation of new e-learning research CoP as gaps (current and emerging) are realized from the portal information and integrated to the strategic plans/road maps of research directors and policy makers.

At this early stage in the e-learning industry life cycle the cadre of PI’s is small (hundreds). The universe of e-learning PI’s and their organizations can be located and represented within ELRP. The ELRP can then be used to bring existing and emerging communities into collaboration. By pioneering the use of the portal to create, grow, enhance and network e-learning research CoP, the overall data and model(s) developed will be a resource to support the development of Communities of Practice (CoP) in other research fields and practice areas. 

Improved E-Learning Research will Drive Improvement of Products and Their Deployment

By reviewing the current CoP areas of research, progress and expectations of success an evolving research map can be determined. This map can be compared to the research needs of e-learning enterprises and practitioners. Innovative technology is continuously emerging from sources that may be outside the purview of the e-learning research CoP. E-learning technical gaps can be recognized and targets for acquisition or research-development can be pursued.

The specialized needs of each of the four e-learning markets including military can be compared to the current range of research results and initiatives. By refocusing efforts, development or use of commercial off the shelf products (COTS) for one market can be influenced to serve companion markets. Many times this can be addressed in the development phase. By gathering the global research communities under one communications and collaboration umbrella, the technology transfer and commercialization can be not only accelerated, but greatly enhanced. Acceleration of breakthrough adoptions can circumvent the historical long time (17 years) from basic research to market. Supporting the core research will increase learning products and services for lower cost and quicker time to broader range of markets.

Two forces drive the evolution of computer technology: the discovery of new materials and phenomena and advances in fabrication technology. These advances enable new architectures and new applications. Each advance touches a wider audience, raises aspirations for the next evolutionary step, and stimulates the discovery of new applications that drive the next innovative cycle.
Gordon Bell and James N. Gray in Beyond Calculation: The Next Fifty Years of Computing
Improved E-Learning and Deployment will Serve Government Training Needs

The computer literacy of tomorrow's warfighters will be exceptional. To help them in their mission and harness this literacy, Computer Based Training (CBT), e-learning and multimedia instructional techniques will become even more prevalent than they are today. Indeed, today's generation of young service personnel already demonstrate unparalleled Information Technology (IT) fluency. Moreover, they expect a degree of training to be delivered as standard via computers.

Militaries across the world are implementing strategies to meet not just this desire, but also to reap the benefits CBT can deliver. In theory, at least, these can include better knowledge and skills retention and an overall better trained soldier from an integrated training continuum.

From CBT/E-Learning/Multimedia: Value through Human and Technology 

by Grant McDonald, Military Training & Simulation News (MT&SN), April-May 2005

Over the past few years, many $ billions have been spent on e-learning for training of U.S. and U.S. allied militaries, as well as a range of other federal employers . The reasons are fundamental: anytime, anywhere access (middle of ocean), effectiveness (two weeks => 25 hours for mastery by slowest learner) and efficiency (eliminate travel costs). Most of the current e-learning implementations are from commercial suppliers with minimal independent research efforts of their own. These early stage products are producing results which are demonstrably positive compared to legacy training methods. To continue to increase effectiveness and drive down costs, more e-learning research needs to be undertaken, the results shared, and transferred to industry to support the next generation of military simulations and training systems.

Initial support by the Office of Secretary of Defense will have ELRP development strongly focused on military and other federal e-Learning development. The ELRP will serve the DoD and federal government’s needs for research-based workforce development with a unified approach to ADL, DARPA, NIH, DOE, DOL, DOC, Military Services, IRS, FDA, Home Land Security, and other agencies. As the support for federal training transformation grows from the use of ELRP, the portal research assets will become more attractive to e-learning practitioners and enterprises outside of the research CoP. 

Improved E-Learning and Deployment will Drive Economic Engines

If Alvin Toffler’s posited information age continues to dominate the world economy, then the economic winners will be the countries with the best and most skilled 21st Century workforce supported by adequate infrastructure and other economic development factors. A necessary condition is that leading countries transform their legacy P-20 education and training into e-learning

The outsourcing of quality jobs creates woes for the workforce but reduces cost of business for U.S. companies. Studies from MIT indicate that 50% of current office jobs can be outsourced from the U.S. As lower level knowledge worker jobs disappear, the U.S. needs to be a world leader in developing the skills of the remaining manual, office, other white collar and professional jobs. From an innovation deployment view point, there are three critical factors in our favor. The U.S. is the current leader in: 

· development of an e-learning industry;

· e-learning adoption by our many K-12, college, business and government enterprises;

· e-learning research. 

With the ELRP, the U.S. will have a tool to maintain and even help extend this lead. Research and enterprise can be directly linked with the knowledge gained by developing the ELRP driving regional synergy and innovation. Products and services can be field tested and developed within the U.S. with feedback from the world’s largest e-learning researcher and end user base. Capturing the emerging e-learning export industry is a natural and the U.S. based e-learning industry could emerge as the newest export market hit for the U.S. economy. United Nations policy is calling for a basic education for all as soon as practical. There is no way that high cost, low accessibility, and ineffective legacy education processes will be able to compete with research based e-learning over the next several decades.
Low Risk and Modest Cost Utilizing Existing and Emerging Toolsets

The ELRP preliminary design is based on the applicability and feasibility of existing and emerging software tools as detailed later. These commercially available, moderately priced solutions can be readily adopted to build and maintain the proposed ELRP with minimal risk, short timeframes, and maximum cost effectiveness. Designing and implementing the ELRP will be relatively straight forward, despite some expected special purpose tools and portal platform integration and other challenges. Development costs for the Phase 1 pilot implementation will remain manageable by using proof of concept pricing and terms at a fraction of full licensing costs from the software vendors. The ELRP will be designed and developed for mostly automated operation and continuous content updates with minimal human interaction.
Acceptance, Participation, and Use by E-Learning Research Communities of Practice (CoP)
Today’s universe of e-learning research CoP individuals and institutions is relatively small, with perhaps a hundred or more e-learning communities of practice (CoP) or significant centers of e-learning research, and with perhaps 10 principle investigators each. The ELRP’s accessibility, advanced features, relevant meta data repository, and access to relevant news, linkages, and resources will allow it to readily engage the e-learning research CoP as one of their primary research resources and communications hubs, thus insuring that the associated ELFP information can be effectively maintained and strategically extended over time without excessive operational costs. 

The group(s) hosting the ELRP development and implementation must make sure that the portal remains accessible, highly effective and relevant, up to date, and efficient into perpetuity in a rapidly changing world. There are a number of criteria to consider for portal perpetuity:

· Leadership zeal that will continuously upgrade and adapt the ELRP to address problems, enhance coverage and relevancy, add value to participating COP, and seize opportunities;

· Maximize automation to keep efficiency and effectiveness current, and to insure low cost of operation to reduce financial risk;

· Create and maintain an image of high credibility though achievement and public relations; 
· Deliver ease of use and usefulness to both the e-learning research community and the development leaders within e-learning enterprises to attract and keep customers;

· E-Learning research CoP will nurture and support the ELRP as affinity and assistance arise organically from the participating stakeholders and their communities;

· Create a multiple interest and participation governance to assure that the value-added by the ELRP is not biased toward specific markets, technologies, enterprises, research CoP, or political regions but remains a global resource for all who can receive value; 

Assuming the ELRP is successful in providing significant value to its target constituency, it will instill a sense of ownership and support across the entire breadth and depth of e-learning research CoP.
Practical Scenarios for ELRP Pilot Development, Implementation, Support and Evolution

The Institute for Defense Analyses (IDA - http://www.ida.org/) internally funded the ELRP Phase 0 Business Case, Feasibility, and Research Community Impact Study resulting in this report. IDA, with its significant e-learning research resources and interests, remains a logical supporter and host for the follow up ELRP Phase 1 Pilot and Phase 2 Implementation. IDA could choose to bring the ELRP concept to fruition if it accepts the ELRP’s stated value proposition on behalf of the entire e-learning research community, can justify it’s involvement as consistent with their mission and needs, and can identify the necessary funding and staff support. Alternately, another government agency could be found to fund or federal grants (i.e. - SBIR) to support the ELRP pilot and implementation such as:
· IDA’s Advanced Distributed Learning (ADL - http://www.adlnet.org/)

· DoD’s Manpower and Training Research Information System (MATRIS - http://www.dtic.mil/matris/) 

· National Science Foundation (NSF - http://www.nsf.gov/)

· National Institute of Standards and Technology (NIST - http://www.nist.gov/)

· U.S. Department of Education (ED - http://www.ed.gov/)

· U.S. Department of Labor (DOL - http://www.dol.gov/)

· U.S. Department of Commerce (DOC - http://www.commerce.gov/)

Alternately, ELRP activities could be transferred to a cooperative and related university’s e-learning research institute, such those detailed in Appendix A, who might well find that the ELRP supports their prime mission and improves the visibility and reputation of their institution. Or further ELRP development and support could transfer and transition to any of a number of existing industry or professional non-profit group such as:

· American Educational Research Association (AERA - http://www.aera.net/)

· Association for Educational Communications and Technology (AECT - http://www.aect.org/)

· American Society for Training and Development (ASTD - http://www.astd.org/)

· Center for Applied Special Technology (CAST - http://www.cast.org/)

· EDUCAUSE (http://www.educause.edu/)

· Global E-Learning Industry Association (GELIA - http://www.gelia.org/)

· International Society for Technology in Education (ISTE - http://www.iste.org/)

· National Training Systems Association (NTSA - http://www.trainingsystems.org/)

· Society for Applied Learning Technology (SALT - http://www.salt.org/)

· Software and Internet Industry Association (SIIA - http://www.siia.net/)

· U.S. Distance Learning Association (USDLA - http://www.usdla.org/)

Such an existing non-profit organization, mature and with their support infrastructure in place, could readily assume responsibility to integrate, operate, and sustain the ELRP, while continuing to engage and expand the relevant e-learning research CoP, adding significant value to their core membership, while improving their visibility, reputation, and standing on the whole.
Any adoptive non-profit organization would likely need to secure operating grants from industry, government agencies, and foundation sponsors, and otherwise seek to develop multiple, diverse funding sources to minimize financial risk. Possible industry sponsors include large technology companies such as Apple Computer, Cisco Systems, Intel Corporation, Microsoft Corporation, and Sun Microsystems, mid-size technology companies active in the e-learning space, as well as e-learning focused firms such as Apollo Group (University of Phoenix), Blackboard Inc., Pearson Digital Learning, and Thomson Learning among others. Revenues from subscriptions and/or memberships for services rendered and value received could be considered so as to generate an ongoing revenue stream. So could a campaign to raise an annuity fund from foundation and industry sponsors which could be used to provide baseline funding for ongoing operations and assure long term continuity. ELRP’s supporting non-profit organization would hopefully assemble an oversight board from the major industry associations, from each of the four major e-learning market segments, and from among other relevant groups, vendors, and enterprise customers of e-learning research to insure broad participation and consensus, while engaging the full range of e-learning research CoP.
The ELRP Project could remain under the auspices of IDA or the Phase 1 and Phase 2 supporting organization, where it was initially developed and launched. Depending on which of the above organizational sources stepped up to support further efforts through Phase 1 and Phase 2, the beginning of Phase 3: Database and Portal Maintenance and Support represents a logical point where the transfer of portal responsibility and ownership to a university or non-profit structure and oversight would be practical and perhaps desirable. Such a transition could be relatively seamless with proper planning and strategic IT integration, accompanied by the acquisition of funding and commitments of ongoing support. The standalone ELRP, its meta data repository, special functionality, and resources could be integrated to an existing web site, incurring additional operating costs of likely less than $75,000 a year for maintaining of software licenses, web hosting, maintenance, as well as a process for continuous renewal and upgrades of the ELRP’s underlying data repository. Due to the anticipated high level of automated data and portal management, only an estimated $75,000 a year should be needed for staff support to provide CoP interaction, moderation, and communication, integration of new data sources, manual data record creation and updates, targeted marketing and public relations outreach, logistics support, as well as modest expansion and enhancement of the portal’s operation over time.
Strategic Planning Consultant’s Team Leader, Mark Goldstein, through his own firm, International Research Center (IRC - http://www.researchedge.com/), is interested in directly commercializing the proposed knowledge management environment and providing it as licensed and supported research assistance capabilities to various research Communities of Practice (CoP). If IRC were to develop and offer such a knowledge management environment as a licensed and supported virtual offering, it is anticipated that various clusters of research stakeholders from diverse disciplines would participate on an ongoing basis. These research CoP would thus provide an ongoing stream of subscription or fee for service revenues, as well as possible sponsorships from the industry segment(s) most active in particular research and commercialization areas. An application service provider (ASP) model could easily serve multiple diverse research CoP and readily scale as participants and data bases grew. Current IRC estimates indicate a potential of several million dollars a year in revenue supporting a base of several participating research CoP. Additional consulting assignments in the knowledge management arena would also support and grow business operations. Developmental funding could be sought via government grants (i.e. - SBIRs) or from the venture capital community (i.e. - In-Q-Tel).
Thus there are a number of credible potential models for continuing to support the ELRP through pilot and implementation phases with the potential for an eventual transfer of sustaining and evolution. The chart below summarizes some of the pros and cons of each. Further business model development, strategic positioning, and revenue projections will be undertaken as various prospects evolve.

Comparison of Potential ELRP Development and Sustaining Models
	ELRP Models
	Pros
	Cons

	ELRP Remains with IDA
	E-learning domain competencies and champion(s) in residence

Close to DoD insuring best integration with military training research CoP and goals 

Have technical skills, support infrastructure and project familiarity
Established, stable organization
	IDA has a research and study mission, not running an ongoing operational service

Champion(s) could leave or get too busy

Not strong in outreach and wide marketing 

Budget availability for further development and ongoing operating and support costs uncertain

	ELRP Transfers to Another Federal Agency
	DoD, ED, DOL, DOC, NSF and others have sub-missions of learning/training R&D and support U.S. industry growth
Champion(s), technical skills and support infrastructure available

Established, stable organizations
	Prime agency mission is likely not research

Budgets may change placing ELRP at risk

Agency bias may influence e-learning R&D focus for their constituency
Could get lost within many other priorities
Champion(s) could leave or get too busy

	ELRP Transfers to 

University Research Institute
	Supports prime research institute mission

E-learning research community expertise

Theory expertise for system and interface

Mature IT organizations including low cost student support

Can seek government and industry grants

Improve visibility, reputation and standing

Stable institutions with high regard
	Budgets may change placing ELRP at risk, non-entrepreneurial approach

Institute bias may influence e-learning R&D focus for their constituency Academic research mindset on long range goals, not aggressive customer outreach
May experience not invented here (NIH) syndrome
Spotty history of R&D commercialization

	ELRP Transfers to Existing Industry or Professional Non-Profit
	Mission or sub mission likely aligned with e-learning education and training

Experienced and skilled in member outreach and group communications

Has ability to connect R&D community with enterprise community

Improve visibility, reputation and standing
Can get grants, funding from members
	May be dominated by either R&D, education or enterprise community

Historical focus is publishing and meetings, not broad community building

Executive and Board may not aggressively support the continuous improvement and growth required for ELRP
Moderately to very stable organization

	ELRP Establishes Dedicated Non-Profit to Support
	Single purpose focus assures aggressive and focused support of ELRP

Specific grants and funding could be obtained with an undiluted message
All e-learning researchers and enterprises would be directly included in customer base with no bias or neglect.

Executive and broadly representative Board would lead and manage ELRP with a lean entrepreneurial drive
	Less stable organization with no predicate operational history or e-learning CoP engagement and visibility
Limited inside staff or resources backup to help span lean or difficult times
Lack of immediate access to the support a larger organization already has in place
Risk with selection of initial Board and leadership to acquire a good mix of stakeholders with commitment and vision

	ELRP Establishes Commercial Support Mechanisms
	Operating and support costs modest compared to returns from e-learning R&D, validation of strategies, and CoP access
Enterprises would provide sponsorship for a range of needs with both funds, pro-bono and in kind commitments
Subscription or fee for service could augment multiple other funding sources
Application Service Provider (ASP) model could serve multiple diverse research COP
	Strings attached to funding could influence focus, services and scope of ELRP
Independent image might be compromised by affiliation with large sponsors
If fees are charged to use, it might provide a barrier to broad and deep usage of ELRP and development of new CoP
Limited government grant opportunities


E-Learning Research Portal Project Overview
IDA has nurtured and developed this concept of a ELRP as a rich and highly relevant e-learning research database, coupled with sophisticated indexing, retrieval, and visualization tools. Military R&D investigators and decision makers as well as a broader research community, e-learning industry product developers and even the public at large could easily access the e-learning research CoP. The ELRP would help locate and characterize principal investigators or lead players within a set of CoP across the global e-learning research landscape. They would also find information within the profiles of e-learning research centers (in government, industry, institute, and education) detailing their focus areas, core competencies, and available resources (human, bibliography, laboratory, etc.). Of particular interest would be the global linkages with other significant principal investigators and their organizations.

The ELRP database covers the universe of research institutions and organizations, individual practitioners, and CoP relevant to e-learning research. It would be available for easy and ready access. The web based user interface would present query results in a variety of forms including advanced navigable 3-D visualizations with clustering of relevant results and user defined and controlled pathways leading them to relevant knowledge. Alternatively, extractions and subsets of the database could be readily pulled for analysis and post-processing by other means.

A contractor’s project team would initially develop a specific ontology and taxonomy of e-learning research likely resulting in an XML variant for metadata capture relative to e-learning research sources and resources. A survey team would identify and engage specific organizations and individuals to characterize and code them for database entry. This work would be complimented by targeted (and periodically repeated) web crawling and indexing of selected domains and subdomains. Other vectors to data includes text mining, appropriate mailing lists and existing CoP. The aggregate database results and associated metadata would form a unique and valuable resource for the e-learning community. By including both intra- and inter- community linkage players, this tool would help to identify prior and current relevant research activities, possible organizational partners, and key individuals for research background and collaboration. It would also support potential funding sources, and could eventually be use for other types of CoP. 

There are a variety of currently available analytic and visualization tools with possible applicability to the project’s needs. These tools are supported by an active and evolving industry sector and there are a breadth of applications across multiple tasks and domains. Confidence is high that an appropriate toolset for the various project sub-tasks can be commercially licensed and supported, minimizing the risk and efforts for project implementation.
The "Information Age" was supposed to nurture the true value of information. Like the spring rains and summer crops, technology was going to encourage and grow our ability to incorporate more and better data in our decision making processes.
Instead, it unleashed a torrent of information in which each piece of data became a drop in the floodwaters. We built levies of databanks and directories as fast as we could to contain the sudden onslaught, but distinguishing the good from the bad, the valuable from the useless, the true from the false, became an impossible and time-consuming task.
Now, more than ever, data management is an essential process in successful businesses. Companies that do not apply the necessary time and resources to determine how their data should be managed are going to be left behind by companies that can effectively use information to quickly make the right decisions.

Shelly Stalnaker, BetterManagement.com Business Intelligence Newsletter, June 3, 2005

E-Learning Research Portal (ELRP) Project Phases

ELRP Phase 0: Business Case and Feasibility Study
The initial project phase has been completed with the submission of this ELRP Business Case and Feasibility Study report, presenting the methodology, observations, practical implications, and recommendations resulting from a year long study and consultation process. Included in this report is a compelling business case for continuing this E-Learning Research Portal (ELRP) Project, as well as an analysis of its technical feasibility, portal implementation options, selection of special software toolsets, community of Practice (CoP) engagement strategies, sustaining strategies, suggested budgets and timelines. This document, with due review and consideration, complemented by the further engagement of e-learning research stakeholders, can serve as the basis for considering additional project activity and provide its strategic roadmap.
ELRP Phase 1: E-Learning Research Portal Pilot
During the portal pilot phase, the goals include:

· Develop a specific ontology and taxonomy of e-learning research;

· Adapt or develop an XML variant for metadata capture and tagging;

· Research, evaluate, and adopt commercial software tools for XML and database management, user interface and querying, database analysis, and visualization; 

· Develop an IT framework, produce a front end, design an initial user interface, populate the meta repository with a sub-community focused set of data;

· Test with an initial user community. Lay out path and determine what to do, what is real and usable. Field testing and usability feedback from somewhat larger group(s) and optimization; 

· Create, host, and facilitate new e-learning Communities of Practice (CoP) as appropriate, relevant, and necessary; 

· Evaluate results and plan for full-scale implementation and deployment; 

· Develop several options for ongoing development and support of ELRP in perpetuity.

ELRP Phase 2: E-Learning Research Portal Implementation

Modification of tools, processes, and protocols as needed. Full population of database by additional surveying, web crawling, and data mining. Field-testing with large communities of end users. Setup for ongoing updates and enhancements.
Determine ELRP project maintenance issues and options. Initiate implementation of the best scenario for ongoing development and support of ELRP in perpetuity. Secure commitment of permanent hosting organization and underlying funding.
ELRP Phase 3: Database and Portal Maintenance and Support


Ongoing maintenance, ongoing web crawling and text mining of e-learning Communities of Practice (CoP) and other relevant sources, additional surveying to incorporate new or newly discovered entities and researchers, manual corrections and updates to existing survey records, and expansion of analytic and presentation capabilities as needed. Secure a perpetual future for the E-Learning Research Portal (ELRP). Develop ongoing process for project evaluation, incorporation of new features and technologies, and stakeholders’ determination of the project’s strategic course and next steps.
E-Learning Research Portal (ELRP) Project Roadmap
The project roadmap is presented assuming the Project Phases 0 through 3 as described above follow each other in relatively immediate succession.

Phase 0: Business Case and Feasibility Study is drawing to a close with the submittal and acceptance of this report..

Phase 1: ELRP Pilot funding and development of may be undertaken as soon as the third quarter of 2005. It is estimated the Phase 1 Pilot would serve as a proof of concept with 6 months spent on initial development and deployment, followed by a 6 month trial period with a carefully selected CoP.
The Phase 2: ELRP Implementation is projected to take 6 months for additional development and deployment of the production version supplanting the pilot. Approximately another 6 months will be needed to launch the portals availability within the targeted e-learning research communities. Other tasks include: add relevant information sources and automate their updates, fine tune the project’s ontology and taxonomy, build the related CoP to critical mass, refine and revise the portal’s human factors per user feedback, and define and document the use, configuration, processes and support of the ELRP by stakeholders and COP. Various relevant technologies will be introduced or become viable during the life of the project and are selectively illustrated in the roadmap that follows.

Phase 3: Database and Portal Maintenance and Support would follow as the ELRP goes operational. The beginning of this Phase 3 represents a logical point where the transfer of portal responsibility and ownership could shift to different players as described above and continue through the balance of the active life of the ELRP.
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E-Learning Research Portal Project (ELRP) Projected Costs
Based on the planned project Phases 1 to 3 as detailed above, projected project costs are modeled for further discussion and planning purposes as follow:
ELRP Projected Project Costs
	Phase 0: Business Case
and Feasibility Study
	Estimated Expense

	
	

	     Project Development
	< $48 K

	     Misc. Expenses
	$2 K

	
	

	Phase 0 Total
	< $50 K


	Phase 1: Portal Pilot
	Estimated Expense

	
	

	     Software Licensing (Proof of Concept)
	$30 K

	     Web Development Services
	$15 K

	     Project Development
	$100 K

	     Content Licensing
	$5 K

	     Misc. Expenses
	$15 K

	
	

	Phase 1 Total
	$165 K


	Phase 2: Portal Implementation
	Estimated Expense

	
	

	     Software Licensing (Production Use)
	$230 K

	     Web Development Services
	$40 K

	     Project Development
	$200 K

	     Content Licensing
	$20 K

	     Misc. Expenses
	$30 K

	
	

	Phase 2 Total
	$520 K


	Phase 3: Portal Ongoing Support
	Estimated Expense

	
	

	     Software Licensing (Ongoing)
	$35 K

	     Web Development Services
	$10 K

	     Project Updating, Maintenance and Support
	$75 K

	     Content Licensing
	$15 K

	     Misc. Expenses
	$15 K

	
	

	Phase 3 Total (per Annum)
	$150 K


Though many possible operational budget scenarios and thus models exist depending on the kind of organizations that are subsequently involved in ELRP development and sustaining, a sample table is presented below to provide a basis for discussion.
ELRP Operational Budget Scenario 2005-2009 (in Thousands $)
	
	
	2005-2006
	2006-2007
	2007-2008
	2008-2009
	2009-2010

	
	
	Phase 1
	Phase 2
	Phase 3
	>>>>
	>>>>

	Annual Expenses
	
	165
	520
	150
	150
	150

	 
	
	
	
	
	
	

	Target Sources
	
	
	
	
	
	

	OSD/IDA
	
	165
	320
	0
	0
	0

	 
	
	
	
	
	
	

	CoP - Personal 
	
	50
	300
	1000
	1000
	1000

	     Memberships
	$150 each
	8
	45
	150
	150
	150

	 
	
	
	
	
	
	

	User Fees
	
	0
	200
	1000
	2500
	3000

	 
	$50 each
	0
	10
	50
	125
	150

	 
	
	
	
	
	
	

	Industry Sponsors
	
	5
	15
	30
	30
	30

	     Average Sponsorship
	$5,000
	25
	75
	150
	150
	50

	 
	
	
	
	
	
	

	Foundation Grants 
	
	1
	4
	4
	2
	1

	    Average Grant
	$200,000
	200
	800
	800
	400
	200

	 
	
	
	
	
	
	

	Annual Receipts
	
	398
	1250
	1150
	825
	650

	 
	
	
	
	
	
	

	Net Income
	
	233
	730
	1000
	675
	500

	 
	
	
	
	
	
	

	Fund Account
	
	233
	963
	1963
	2638
	3138
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Source: Global E-Learning Industry Association (GELIA - http://www.gelia.org/)
E-Learning Researcher Knowledge Clusters and Acquisition 

The history of e-learning can be viewed as a hype cycle as postulated by the Gartner Group in which market buildup and end user excitement often outpaces technology adoption and maturity, which leads to unrealistic expectations, followed by a period of ambivalence from a weary and disappointed market. Darwinian rules then force unsuccessful vendors to drop out while the strong emerge on top and their products and market acceptance matures. Buyers and end-users become "enlightened" about which technologies are truly useful and valuable, leading to a period of stability and productivity.
The scope of e-learning research is the global set of e-learning research communities whose members practice within any organization (university, government, military, foundation, commercial or private) and address basic research in any area and/or applied research for a potential e-learning product or process (reference value chain below) for immediate or eventual application in any learning market (PK-12, college, workforce, military/industrial simulation or individual).

On the prior page is a brief illustrative scenario by example of the value chain elements that are graphically depicted in the Figure titled “E-Learning Industry Enterprise Value Chain.”

A content and instructional design specific learning object is created based on specifications and knowledge from a proposed learning center;

Its metadata is aggregated within a knowledge management repository and associated libraries;

An instructional designer incorporates it as one component in an integrated simulation and virtual reality courseware that is tested, marketed and put into production;

The online course with avatars is disseminated over the Web to a third party with facilitator support;

A novice educator from the learning center sits within the local visual, audio and haptic environment and is educated on the fine points of the learning system and its user interfaces;

The learning center substantiates the educational program and pays for the online learning experience;

As the days, months and years fly by the entire value chain is elevated by the inflow of emerging technologies from basic and applied R&D. The enterprises hire skilled workforce as revenues double every two to three years. Other service and capital providers provide the specialized expertise to support growth. Standards and certification continuously knits the industry together in a smooth fabric, just soon enough to support emerging markets, but not too soon to stifle innovation. 
Thus, e-learning research applies to and enriches all the other elements of the value chain. It encompasses all the educational, learning and training research that has been performed over the decades, which has been or can be supportive of e-learning. It recognizes that considerable research has already been performed on pedagogical and androgogical topics and valid principles have been developed that support research using digital means. 

Individual and Institutional Knowledge

The rarest and most precious knowledge is not that which is imposed, 
but rather, that which is absorbed, inhaled almost, from the 
ephemeral substance of the world in which we are contained.

From the Society for the Diffusion of Useful Information Charter (http://www.mjt.org/)

Where are the e-learning researchers, what do they know and how do they know it? Finding the answers to these questions is central to our goal. There are two distinct types of knowledge: explicit and tacit. When people refer to knowledge, they usually mean explicit knowledge. Explicit knowledge (i.e., knowledge about something) can be captured from books, papers, presentations or other media and stored in a database. It can be represented in formal languages as facts, data, metadata, predicates, relations, and rules. Tacit knowledge, as defined by Michael Polanyi in Personal Knowledge: Towards a Post Critical Philosophy, is generally considered to be much more voluminous than explicit knowledge and is far more difficult to identify and express. Tacit knowledge includes concepts such as skills, experiences, intuition, hunches, and heuristics. Tacit knowledge enters into the production of behaviors and the constitution of mental states, but is not ordinarily accessible to the conscious mind.

We can answer the question, “Where are the e-learning researchers?” with explicit knowledge. The answer to “What do they know?” involves both explicit and tacit knowledge. The answer to “How do they know it?” involves primarily tacit knowledge. We will capture and represent individual and institutional explicit knowledge, as well as that which can be derived from literature and other sources using data, metadata, taxonomies, and ontologies. We will capture tacit knowledge by focusing on Communities of Practice (CoP) and their collaboration, communication tools, and mechanisms.
What a piece of work is man! How noble in reason! How infinite in faculties!

From Hamlet by William Shakespeare, circa 1600
Communities of Practice (CoP)

A Community of Practice (CoP), sometimes also referred to as a Community of Interest, is a professional and social aggregation of individuals, as well as institutions, involved in related activities and interests. The CoP members are associated and linked to each other by means of a communication network that is based upon their mutual and shared interest in some subject area or discipline. By interacting on an ongoing basis, they advance their understanding and knowledge of that discipline. 
A CoP is a convenient vehicle, not only for knowledge sharing, but also for knowledge creation. Moreover, because the human element is inherent to any CoP, this opens up the opportunity for leveraging and capturing implicit (or tacit) knowledge as well as explicit knowledge. By developing an appropriate taxonomy and ontology we can data-mine the behavioral characteristics of the CoP and “tease out” elements of intellectual capital that would not be apparent at the level of the individual CoP member. Skills, experiences, insight, intuition and judgment, were noted above as being examples of tacit knowledge that are difficult to capture. However, by observing the communication and interactions within a CoP with an appropriate ontological model, we can begin to identify and analyze CoP behavior that reveals how decisions are made and the roles played by individual insight and intuition. In other words, we can begin to capture some elements of implicit knowledge.

This project will mine communications and interactions within existing e-learning research CoP and identify targeted communication and collaboration structures that support them. This will provide opportunities for agencies to tap into existing CoP to learn more about “who knows who knows what.” It also will provide openings for creative e-learning entrepreneurs to access and leverage existing CoP to enhance the intellectual capital of their own emerging enterprise. This is one important element of the business case for this effort.

Hubert Saint-Onge and Deb Wallace, in the book Leveraging Communities of Practice for Strategic Advantage (2002 - http://www.knowinc.com/), focus on how to create CoP within an organization. They seek to encourage CoP development within an organization as a vehicle for increasing intellectual capital through knowledge creation and sharing. In doing so, they advocate for the creation of CoP to speed up innovation, to increase the sharing of knowledge and to capture that knowledge. To the degree that it focuses heavily upon the enveloping organization, it can be characterized as a top-down approach.

Our task in this project differs somewhat from the approach of Saint-Onge and Wallace. Ours can be more precisely characterized as a bottom-up approach. Instead of creating and building new communities, we plan to exploit already existing CoP and use them to advance our knowledge, both implicit and explicit, about the various facets of the e-learning research subject area.

One of the basic similarities between the two methodologies is the underlying CoP knowledge architecture depicted in the Figure titled “Communities of Practice Knowledge Architecture.” The left side focuses on what is generally referred to as explicit knowledge, while the right side deals with implicit knowledge. The knowledge objects reside in some persistent repository and are placed into various contexts by the productive inquiry of the CoP. The CoP by means of the interactive and dynamic interchange of information generate new knowledge that eventually finds its way into the knowledge object repository, making it available in turn for access and exchange.
IDA’s E-Learning Research Portal project is concerned with e-learning research “in the large” that transcends organizational boundaries. Consequently, rather than starting from scratch and building new communities we will identify existing CoP in the e-learning domain as illustrated in the Figure titled “Defining E-Learning Communities of Practice.” We will continue by creating a knowledge network map that shows how the different individuals within a CoP communicate and collaborate with one another and feed that information into our taxonomy and ontology. Finally, we will appropriately tag the eXtensible Markup Language (XML) metadata and populate the e-learning research repository using the XML version of our ontology.
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Defining E-Learning Research Communities of Practice
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Source: Hubert Saint-Onge and Deb Wallace, Leveraging Communities of Practice for Strategic Advantage, October 2002 (http://www.knowinc.com/)

Critical Success Factors in Building Communities of Practice
Management Challenge

· Focus on topics important to the business and community members.

· Find a well-respected community member to coordinate the community. 

· Make sure people have time and encouragement to participate.

· Build on the core values of the organization.

Community Challenge

· Get key thought leaders involved.

· Build personal relationships among community members.

· Develop an active passionate core group.

· Create forums for thinking together as well as systems for sharing information. 

Technical Challenge

· Make it easy to contribute and access the community’s knowledge and practices.

Personal Challenge 

· Create real dialogue about cutting edge issues.

Knowing in Community: 10 Critical Success Factors in Building Communities of Practice

by Richard McDermott, Ph.D. on the Community Intelligence Labs (CoIL) Portal

(http://www.co-i-l.com/coil/knowledge-garden/cop/knowing.shtml)

Communities of Practice Knowledge Architecture
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Source: Hubert Saint-Onge and Deb Wallace, Leveraging Communities of Practice for Strategic Advantage, October 2002 (http://www.knowinc.com/)

It's a futile quest to try to order information and knowledge. From the time of Plato, who looked at the world and observed everything in motion and changing, people have tried to create ways of structuring knowledge, slotting things, using trees, organizing. These attempts have not succeeded as the very nature of knowledge is one of randomness.

The poet and philosopher George Santayana noted, "Those who cannot remember the past are condemned to repeat it." Apparently, many companies in the business of organizing information have not studied the field's history. Systems that force knowledge workers to slot things add an extra step, which introduces unnecessary friction. The inefficiencies and costs caused by this friction are the reason that Friction-Free Knowledge Sharing has become one of the three tenets of the Collaborative Business Environment model.

In environments that deploy systems with Friction-Free Knowledge Sharing, knowledge workers do not have to manually tag documents or place them into specific repositories; this occurs behind the scenes and without any conscious effort on their part. This allows the knowledge workers to concentrate on knowledge work (a revolutionary thought) and does not force the hapless worker into assuming the position of a knowledge engineer, an entirely different job.

Jonathan B. Spira, CEO and Chief Analyst in Basex (http://www.basex.com/) Editorial 6/29/05
Knowledge Acquisition, Analysis, and Tagging

The process for acquiring, analyzing and tagging knowledge is outlined below. First we need to identify what subset of the e-learning research community is to constitute our e-learning Community of Practice (CoP) and what other COP are of interest. Of course, eventually we hope to capture all aspects, practitioners, and centers of excellence related to e-learning research. Prudence, however, suggests that we begin with a smaller target. For example, the community of researchers involved in e-learning instructional design might serve as an initial target. 

We will then begin gathering relevant data by a variety of means including personal interviews, surveys, feedback and suggestions from the interviewees and the survey recipients, solicited and unsolicited online submittals, CoP indexing, web site analysis and indexing, news feeds and blogs. The surveys mentioned above will include traditional survey instruments that actively involve the subject, as well as more passive techniques that help identify who interacts with whom. This will include searching the literature for research papers and other publications; perusing attendance lists at relevant conferences, workshops and seminars; and identifying the collaborating participants in selected electronic newsgroups.
After the relevant data has been gathered we must analyze it. We will do that by creating one or more knowledge network maps that link various actors within the e-learning CoP according to a number of parameters. A short list of the variables that we will examine include the actors’ expertise in various domains, the research methods they have employed, the colleagues with whom they have interacted and the methods of communication and collaboration they have utilized. There are a number of tools that we will consider using during this stage of analysis, some of which are referenced at KNETMAP (http://www.knetmap.com/), a Web-based online tool that creates a visual representation of an organization's knowledge network. .

The above information will then be input to the taxonomy and ontology authoring tools to create an XML variant of the ontology. This metadata will then be tagged according to some variant of the Dublin Core and prepared for eventual persistent storage in a repository of e-learning objects.
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Information Engineering (InfoE) Layers Model


E-Learning Research Knowledge Acquisition, Analysis and Tagging
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There are many things that you can do to encourage knowledge workers to change the way they work and to use Knowledge Management (KM) systems, but by far the simplest and most obvious is to involve them in the project from the very beginning. Knowledge workers need to participate in the design and development of such systems. They need to have ownership. It only makes sense!

· Lesson 1: There is no longer any "them" and "us". We all need to work together.

· Lesson 2: You can’t make knowledge workers do what they don’t want to do. In my view bribes and rewards may work in the short term, but fail in the long run. People stop doing things for the joy of doing a good job and do it for the goodies.

· Lesson 3: If you want people to do something different, engage them in the thinking - help them in their understanding of the need for change. But don’t be too surprised if they decide to do something completely different to what you had in mind!

David Gurteen, May 2005 in the Global Knowledge Review (GKR - http://www.gurteen.com/)

E-Learning Research Ontology and Taxonomy

The narrative that tells of the first man and woman encountering the tree of knowledge focuses on its tempting fruit. But after we took the bite, we apparently looked up and got the idea that knowledge is shaped like the tree's branching structure: Big concepts contain smaller ones that contain smaller ones yet. Over the millennia, we have fashioned the structures of knowledge in just such tree-like ways, from the departmental organization of universities (liberal arts contains history and history contains ancient Chinese history) to the hierarchy of species. The idea that knowledge is shaped like a tree is perhaps our oldest knowledge about knowledge.

Now autumn has come to the forest of knowledge, thanks to the digital revolution. The leaves are falling and the trees are looking bare. We are discovering that traditional knowledge hierarchies that have served us so well are unnecessarily restricted when it comes to organizing information in the digital world. The principles of organization themselves are changing now that they are being freed from the constraints of the physical world. These differences are so substantial that we can think of intellectual order as entering a third age. In the first, we organized the things themselves: We put books on shelves and silverware into drawers. In the second, we physically separated the metadata from the data: We built card catalogs and drew diagrams. In the third, the data and the metadata are digital, untying organization from the strictures of the physical world. In response, we are rapidly inventing new principles and tools of organization. When it comes to innovation on the Internet, metadata is becoming the new content.

David Weinberger in the Journal of the Hyperlinked Organization (JOHO), March 3, 2005 

http://www.hyperorg.com/backissues/joho-mar03-05.html
Taxonomies and ontologies are part of a category of information referred to as metadata. Metadata is data about data. For example, assume that the creator of a given entity, such as a document or an image, is Jane Doe. Then “Jane Doe” is the data, and “creator” is the metadata. It provides a mechanism for describing and standardizing the data with which we are concerned. The term has its origins in the publishing and database worlds (e.g., a database schema is a form of metadata). 

Metadata can be used to populate a taxonomy. We will refer to such a set of metadata elements as syntactic metadata. Those elements of metadata that are used to construct an ontology will be called semantic metadata. Semantic metadata deals with domain-specific information in its relevant context. It relies heavily upon a custom ontology that is specific to a given industry or academic discipline. 

A taxonomy is a means of organizing and classifying information. Originating in biology, the term is often used in information systems as a useful mechanism for collecting and placing data into similar hierarchic structures. We will define taxonomy to mean one or several hierarchical classifications, or classes, of elements, such as terms and concepts, that facilitate analysis of and access to some set of information. Taxonomies can be considered the syntactic part of ontologies that focus on semantics. In fact taxonomies can be generated from subtype relations of an ontology.

An ontology provides meaning or semantics for the elements of a taxonomy. Originally used in philosophy the term provides a logical framework for academic research on knowledge representation. It deals with the meaning or semantics of data and can be used to represent complex relationships in trees, lattices, networks, etc. We will define ontology to mean the formal expression of concepts, definitions, relationships and rules that captures the semantic content of a domain.

In order to identify, qualify, and profile the community of organizations and individuals engaged in e-learning research and education, we need to understand how to organize, classify, search and generate knowledge or intelligence from the information that is “out there” in disparate and disconnected heaps. Taxonomies and ontologies are helpful tools in this endeavor. 

Proposed Metadata Approach

As we define the metadata, taxonomies, and ontologies for e-learning research, we will focus on methodologies that are reflected in existing standards and products. That is, we do not intend to go off on a research tangent of our own, as interesting as that may be. The obvious reason for this is that we plan to develop a useful portal and associated tools in a timely manner. 

The Dublin Core is by and large an example of syntactic metadata, which focuses on elements of a document such as its size, date of creation, data format, etc. While this sort of information is important, it does not provide any level of understanding about the actual content of the data. Similarly demographic data about an e-learning researcher, such as name, age, sex, etc., does not tell us anything about the researcher’s academic interests or collegial relationships. Syntactic metadata is largely domain independent and relies heavily upon a generalized and broad-based taxonomy. Although it is somewhat limited and biased toward textual documents, we will consider using the Dublin Core as our metadata starting point. 

The need for metadata supporting World Wide Web (Web) resource description, discovery, and other functions is radically increasing as the Web becomes a major means for communicating and disseminating information. Metadata, drawing from library practices, is a fundamental component of digital libraries and Web initiatives such as the Semantic Web (http://www.w3.org/2001/sw/), Open Archives Initiative (http://www.openarchives.org/), and Dspace (http://www.dspace.org). The sheer mass of resources requiring metadata is a major challenge for all these projects. Library metadata practices, whereby professionals (catalogers and indexers) generate metadata, are rendered prohibitively expensive by the limited availability of qualified persons and financial resources. For libraries to advance and take leadership in the bibliographic control of Web resources, they must investigate more efficient and less costly metadata creation methods. Automatic metadata generation can help address this need. Drawing from automatic indexing developments, automatic metadata generation is more efficient, less costly, and more consistent than human-oriented processing. In fact, research indicates that automatic metadata generation can produce acceptable results, although results can be problematic at times, particularly for metadata requiring human intellectual discretion. Researchers have stated that the most effective results can be achieved by integrating both human and automatic methods. This point and the increasing demand for metadata underscore the library community’s need to explore how automatic metadata generation can complement or serve as an alternative to traditional library metadata activities.

Final Report for the AMeGA (Automatic Metadata Generation Applications) Project

by Jane Greenberg, Abe Crystal, and Kristina Spurgin, University of North Carolina 

at Chapel Hill, Submitted to the Library of Congress February 17, 2005

AMeGA Project Website: http://ils.unc.edu/mrc/amega.htm
Proposed Taxonomy Approach

There are a variety of taxonomy generating (i.e. - Quiver) or data analytic tools for free text processing (i.e. - IBM’s Web Fountain and many others) that might be useful either on the front end for data acquisition and analysis feeding the e-learning XML database or in real-time for analytics of unorganized data for relevance and extraction prior to visualization. Taxonomies, however, should be dynamic and evolve with the application of metrics to the semantic analysis results, query utilization and success, CoP input, advances in the subject field(s) of research, and incorporation of the results of other relevant work. Some recent efforts in wikis and folksonomy are clearly showing how community members can themselves contribute to content classification efforts. Members of the project team also have experience with tools targeted at enterprise business intelligence with possible application to this project’s analytic and information sharing tasks.
In order to get a “jump start” on the definition of an analytic taxonomy for research in general, and e-learning research specifically, we will initially focus on a taxonomy developed for the intelligence community by Rob Johnston. Although his taxonomy has to deal with some elements that are unique to the intelligence domain, such as purposeful deception, many of his categories are relevant to any analytic domain. We will refine this taxonomy as we go along. One of the important features of this taxonomy is that it focuses on relationships among and characteristics of individuals as opposed to documents. The analysis that follows is adapted from “Developing a Taxonomy of Intelligence Analysis Variables,” by Rob Johnston from Center for the Study of Intelligence Vol. 47, No. 3, 2003 - Unclassified Edition (http://www.cia.gov/csi/studies/vol47no3/article05.html).
Johnston has identified four broad hierarchies of taxonomic categories of intelligence analysis variables, which he labels as Systemic Variables, Systematic Variables, Idiosyncratic Variables and Communicative Variables. These broad categories are useful in identifying the relevant taxonomic hierarchies with which we must deal. We have modified the names and content of these broad categories to more accurately reflect the e-learning research community as follows:
Systemic Classes affect both the organization and the research environment, such as the organizational structure, the managerial and reporting chain and organizational demographics. 

Systematic Classes affect the process of research and e-learning itself and include how research is carried out, its reliability and validity, how research results are stored and what methods are used for reporting and dissemination.

Idiosyncratic Classes include personal characteristics, such as one’s education, social affiliations, cognitive styles and approach to problem-solving, 

Communicative Classes affect interaction within and between groups, organizations, social networks and individuals.

Folksonomy is a neologism for a practice of collaborative categorization using freely chosen keywords. More colloquially, this refers to a group of people cooperating spontaneously to organize information into categories. In contrast to formal classification methods, this phenomenon typically only arises in non-hierarchical communities, such as public websites, as opposed to multi-level teams. Since the organizers of the information are usually its primary users, folksonomy produces results that reflect more accurately the population's conceptual model of the information. Folksonomy is not directly related to the concept of faceted classification from library science.

Source: Wikipedia (http://en.wikipedia.org/wiki/Folksonomy)

Proposed Ontology Approach

Ontologies have been variously construed as classification schemes, taxonomies, hierarchies, thesauri, controlled vocabularies, terminologies and even dictionaries. While they may display characteristics reminiscent of each of these systems, to equate ontologies with any one type of representational structure is to diminish both their function and their potential in the evolution of the Semantic Web.

Ontology (with an upper-case “O”) is the branch of philosophy that studies the nature of existence and the structure of reality. However, the definition provided by John Sowa (http://users.bestweb.net/~sowa/ontology/index.htm) is more appropriate for understanding the function of ontologies on the Semantic Web. Ontology, Sowa explains, investigates “the categories of things that exist or may exist” in a particular domain and produces a catalog that details the types of things - and the relations between those types - that are relevant for that domain. This catalog of types is an ontology (with a lower-case “o”).

The term ontology is frequently used to refer to the semantic understanding - the conceptual framework of knowledge - shared by individuals who participate in a given domain. A semantic ontology may exist as an informal conceptual structure with concept types and their relations named and defined, if at all, in natural language. Or it may be constructed as a formal semantic account of the domain with concept types and their relations systematically defined in a logical language and generally ordered by genus-species - or type-subtype - relationships.

From Ontologies and the Semantic Web by Elin K. Jacob, Indiana University

Bulletin of the American Society for Information Science and Technology, April/May 2003

In addition to a specific e-learning domain oriented ontology, we may opt to employ a more general ontology such as the Suggested Upper Merged Ontology (SUMO). SUMO contains the broadest and most abstract concepts needed for ontologies. SUMO’s purpose is to promote data interoperability, information search and retrieval, automated inference and natural language processing. SUMO provides an upper-level starting point for further ontology work. It is freely available under GNU licensing.

SUMO was created as an effort of the IEEE Standard Upper Ontology Working Group, and its development was guided by feedback from group members. SUMO is one of only three officially approved starter documents of the SUO Working Group. It has also been proposed to the IEEE as a general standard. For more information see "User's Guide to Teknowledge Ontologies." Deborah Nichols and Allan Terry, Teknowledge Corp., December 3, 2003. 

A good example of an ontology-driven commercial product is a system developed by Semagix (http://www.semagix.com/), based on the Semantic Content Organization and Semantic Engine (SCORE) technology. What makes this approach attractive is that many of these ideas are incorporated in the commercially available product. We will explore some of the capabilities of this product below to present an idea of the type of information that can be generated when using a well-constructed ontology.

Amit Sheth et al propose three dimensions along which different relationships can be oriented:
(a)
The information content captured by a relationship; 

(b)
Various ways of representing a relationship; and 

(c)
Methodologies for computing (i.e., identifying, discovering, and validating), and exploiting the various relationships.

Information content captured by a relationship;

· Content Independent Relationships: These types of relationships are typically independent of the content. They reflect the organization of the content. For example, two documents may be related to each other by virtue of being stored on the same server or file system, or the relationship between a document and it’s date of modification, etc. 

· Content Dependent Relationships: These capture the relationships between two entities based on either the information content they refer to in the real world or based on some representation of it.

Various types of content dependent relationships are as follows;

· Direct Content Dependent Relationships: These types of relationships typically depend on some representation of the information content to which the entities refer and are directly computed from them. It may be noted that some of these relationships might be fuzzy in nature. For example, the relations between two entities being mentioned in the same paragraph and spatial locations of two objects in an image suggest crisp relations, whereas the similarity between two documents in a vector space is a fuzzy measure. 

· Content Descriptive Relationships: These types of relationships are based on the information content, to which the entities refer in the real world. These are typically not computable directly from the representation of the information content and help of additional resources such as taxonomies, and ontologies along with heuristic algorithms may be used to compute these relationships. For example, the fact that an entity X is the CEO of a company Y is computed based on the existence of an ontology that models businesses (which specifies the relationship “CEO”) and heuristic document processing algorithms (which discover the relationship) applied to relevant documents. These relationships are typically viewed as crisp as some thresholding techniques are applied to the heuristic algorithms, whereas they are in reality fuzzy and reflect a probability of the person X being the CEO of a company Y. These relationships might associate entities within a domain (intra-domain relationships) or across multiple domains (inter-domain relationships). An informal (and incomplete) (sub-) classification of this type of relationship is as follows: 

· Direct Semantic Relationships: These are direct intra-domain relationships between two documents or entities. 

· Complex Transitive Relationships: Two individuals are associated with each other because they are linked to the same sponsoring organization through their grant awards. 

· Inter-domain Multi-ontology Relationships: Some relationships span across multiple domains and are typically represented as inter-ontology relationships across multiple ontologies. 

· Semantic Proximity Relationships: Two entities may have a semantic proximity or similarity that cannot be completely represented using crisp relationships. They may either be represented using a semantic proximity function associated with a relationship or depend on fuzzy predicates such as “close-enough.” Furthermore, they may be user defined. 

Representation of Relationships

A fundamental representation of a relationship between two concepts is a mathematical structure denoting it as a set mapping between the instances belonging to the two concepts. These mappings might be characterized along the following dimensions:

· Arity: Typically binary relationships are of most interest, but relationships can be of arbitrary arity, i.e., we could have 3 or more concepts participating in a relationship. 

· Cardinality: These constraints are characterized in one of the following ways: 1-1, many-1, 1-many, or many-many. A more generalized way of representing these cardinality constraints is using a pair of numbers that specify the minimum and maximum number of times an instance of a concept can participate in a relationship. This is a very useful technique for n-ary relationships and also captures partial participation of concepts in relationships. 1-1 and many-1 relationships are functions which can be exploited in various ways. 

· Direct versus Transitive Relationships: Some entities might be directly related to each other via their participation in a common relationship, or might be related transitively to each other via a chain of relationships. 

· Crisp versus Fuzzy: Most of the current modeling approaches view relationships as crisp, i.e., for an n-ary relationship, instances of n concepts are either part of a relationship or not (e.g., is-a, part-of relations). In the case of fuzzy knowledge [see L.A. Zadeh. Fuzzy sets. In Information and Control, pages 338-353, 1965], the extension of a relationship may be viewed as a joint probability distribution on the concepts participating in a relationship. For example semantic similarity (i.e., proximity) between two entities is an example for fuzzy relations. 

· Properties versus Relations: Properties are special relationships where the ranges of a relationship are values of a data type (e.g., dates, age) as opposed to instances of a concept. 

· Structural Composition: Relationships can either be composed (if they are functional in nature) or combined using join operations to create new relationships and associations based on existing relationships. 

Computation and Exploitation of Relationships

Four main computations that can be performed to manage and exploit relationships are as follows. 

· Identify: This is the process by which a relationships whose semantics is known and understood (e.g., via its representation in a domain specific ontology), and computation is directed towards identifying the presence of the relationship within a document or any other piece of data. 

· Discover: This is the process by which we search for patterns among content or resources, within a semantic model or an ontology to discover new relationships. Other approaches of discovering new relationships might involve text mining operations. 

· Validate: This is the process by which entities representing knowledge discovery hypothesis, possibly involving complex relationships and fuzzy operators (e.g., near to, same as), are validated by information gathering and analysis over a collection of heterogeneous data sources. 

· Evaluate: In the process of computing a given relationship, it may be noted that it may only be possible to estimate it, giving rise to uncertainty and confidence intervals.

Source: The above information was excerpted with some modifications from Sheth, Arpinar and Kashyap at http://lsdis.cs.uga.edu/lib/download/SAK02-TM.pdf.

E-Learning Research Taxonomy

In order to more precisely define the taxonomic elements and relate them to our ontology that will be defined later, we will refer to the taxonomic entries below as classes and subclasses. The taxonomy defined below is evolving and should be considered a first draft version. The following taxonomy has drawn heavily from Johnston’s work and from the MindMap Study Aids for Visual Learners (http://carolyn.jlcarroll.net/), which is partially illustrated on a following page.

Systemic Classes:

1.
Organization

1.1.
Internal

1.1.1.
Structure

1.1.2.
Leadership

1.1.3.
Culture

1.1.3.1.
History

1.1.3.2.
Social Practice

1.1.3.3.
Group Characteristics

1.1.4.
Hierarchy

1.1.5.
Resources and Incentives

1.1.5.1.
Manpower

1.1.5.2.
Budget

1.1.5.3.
Technology

1.1.5.3.1.
Assets

1.1.5.3.2.
Research and Development

1.1.5.4.
Facilities

1.1.6.
Work Groups - Teams

1.2.
External

1.2.1.
Client Needs

1.2.2.
Time and Imperatives

1.2.3.
Client Use

1.2.4.
Client Structure

1.2.5.
Client Hierarchy

1.2.6.
Client Reporting

1.2.7.
Sponsor Funding

1.2.8.
Sponsor Structure

1.2.9.
Sponsor Hierarchy

1.2.10.
Sponsor Reporting

2.
Politics

2.1.
Internal - Organization

2.1.1.
Policy

2.2.
External - National

2.2.1.
Law

2.2.2.
Policy

2.3.
External - International

2.3.1.
Security

2.3.2.
Policy 


Systematic Classes:

1.
User Requirements

2.
Operations - Research Activity

2.1.
Information Acquisition

2.2.
Sampling and External Validity

2.3.
Measurement

2.4.
Research Models

2.5.
Data Analysis 

2.6.
Conclusions

3.
Information Archive

3.1.
Storage

3.2.
Access

3.3.
Correlation

3.4.
Retrieval

4.
Research Methodology

4.1.
Learning Theories

4.1.1.
Constructivism

4.1.2.
Behaviorism

4.1.3.
Cognitive

4.1.4.
Miscellaneous

4.2.
E-Learning Methods

4.2.1.
E-Learning Theory

4.2.2.
Instruction Modes

4.2.3.
Learning Modes

4.2.4.
Delivery Modes

4.2.5.
Tools

5.1.
Results Reporting 

5.1.1.
Verbal Methods

5.1.2.
Written Methods
E-Learning Research Taxonomy (Continued)
Idiosyncratic Classes:

1.
Weltanschauung (or World View)

1.1.
Affiliation

1.1.1.
Familial

1.1.2.
Cultural

1.1.3.
Ethnic
1.1.4.
Religious

1.1.5.
Social

1.1.6.
Linguistic

1.1.7.
Political

1.2.
Psychology

1.2.1.
Bias

1.2.2.
Personality profile

1.2.3.
Security/Trust

1.2.4.
Cognitive Processing

1.2.4.1.
Learning Style

1.2.4.2.
Information Acquisition

1.2.4.3.
Information Processing

1.2.4.4.
Expertise

1.2.4.5.
Problem-Solving

1.2.4.6.
Decision-making

1.2.4.7.
Cognitive Load

1.2.4.8.
Speed/Accuracy

1.2.5.
Stress Effects

1.3.
Education

1.3.1.
Domain

1.3.2.
Location

1.3.3.
Mentor

1.3.4.
Colleagues

1.4.
Training

1.4.1.
Organizational

1.4.2.
Domain

1.4.3.
Procedural

1.5.
Readiness

1.5.1.
Resources

1.5.2.
Facilities


Communicative Classes:

1.
Formal

1.1.
Inter-Organization

1.1.1.
Hierarchical

1.1.2.
Inter-Division

1.1.3.
Inter-Group

1.2.
Intra-Organization

1.2.1.
Hierarchical

1.2.2.
Inter-Division

1.2.3.
Inter-Group

1.3.
Individual

1.3.1.
Hierarchical

1.3.2.
Inter-Group

1.3.3.
Intra-Group

2.
Informal

2.1.
Inter-Organization

2.1.1.
Hierarchical

2.1.2.
Inter-Division

2.1.3.
Inter-Group

2.2.
Intra-Organization

2.2.1.
Hierarchical

2.2.2.
Inter-Division

2.2.3.
Inter-Group

2.3.
Individual

2.3.1.
Hierarchical

2.3.2.
Inter-Group

2.3.3.
Intra-Group

3.
Technology

3.1.
Networked Analysis

3.2.
Collaboration

E-Learning Research Ontology

In order to define an appropriate e-learning ontology, we will examine ontologies that have already been created for similar domains. One useful existing body of work is a broad ontology for describing an academic computer science community. This ontology (the AKT Reference Ontology) was developed to support the activities of the Advanced Knowledge Technologies (AKT) project funded by the Engineering and Physical Sciences Research Council (EPSRC). Some of the material in this section was adapted from Ontology page by Nick Gibbins of Advanced Knowledge Technologies (http://www.daml.org/ontologies/322) on the DARPA Agent Markup Language (DAML) Program site (http://www.daml.org/).
A potential approach would be to modify this ontology appropriately to conform to the needs of the e-learning research community. The Classes and Properties of this ontology are listed below. In order to provide some indication of method of attack that we are proposing, the Classes have been arranged according to a first-cut analysis of the 4 higher level Classes described earlier (i.e., Systemic, Systematic, Idiosyncratic and Communicative). This definition is evolving and will be made consistent with the similarly evolving e-learning taxonomy described earlier. No attempt was made to group the associated Properties, but that would be a logical component of the next phase of work.

Learning Tasks for Intellectual Skills According to Complexity and Prerequisites: 

· Stimulus Recognition

· Response Generation

· Procedure Following

· Use of Terminology

· Discriminations

· Concept Formation

· Rule Application

· Problem Solving
Instructional Events and Corresponding Cognitive Processes: 

· Gaining Attention (Reception) 
· Informing Learners of The Objective (Expectancy) 
· Stimulating Recall of Prior Learning (Retrieval) 
· Presenting the Stimulus (Selective Perception) 
· Providing Learning Guidance (Semantic Encoding) 
· Eliciting Performance (Responding) 
· Providing Feedback (Reinforcement) 
· Assessing Performance (Retrieval) 
· Enhancing Retention and Transfer (Generalization). 
Learning Principles: 

· Different instruction is required for different learning outcomes. 

· Events of learning operate on the learner in ways that constitute the conditions of learning. 

· The specific operations that constitute instructional events are different for each different type of learning outcome. 

· Learning hierarchies define what intellectual skills are to be learned and a sequence of instruction.

Source: Dr. Robert Gagne’s Conditions of Learning (http://tip.psychology.org/gagne.html)
E-Learning Research Ontology Classes

Note: The grouping of the classes below is meant to be suggestive and is only a tentative categorization.

Systemic Classes 

Affiliated-Person

Article-Reference

Attending-A-Conference

Attending-An-Event

Book-Reference

Book-Section-Reference

Conferring-An-Award

Email-Message

Generalized-Means-Of-Transport

Generalized-Transfer

Giving-A-Talk

Information-Bearing-Object

Information-Transfer-Event

Information-Transfer-Medium

Letter

Message

News-Item

Partnership

Publication-Type-Event

Sending-An-Email

Social-Gathering

Transportation-Device

Systematic Classes 

Academic-Degree

Appellation

Award

Charitable-Organization

Civil-Service

Editor

Educational-Employee

Employee

Employment-Contract-Type

Financial-Award

Gender

Generic-Agent

Generic-Area-Of-Interest

Graphic-Designer

Lecturer-In-Academia

Multimedia-Designer

Person

PhD-Student

Political-Organization

Professor-In-Academia

Project-Officer-In-Academia

Reader-In-Academia

Research-Area

Research-Assistant-In-Academia

Researcher

Researcher-In-Academia

Research-Fellow-In-Academia

Secretary

Self-Employed-Person

Senior-Lecturer-In-Academia

Senior-Research-Fellow-In-Academia

Student

System-Administrator

Technical-Report-Reference

Thesis-Reference

University-Faculty

Visiting-Researcher

Web-Reference

Working-Person

Idiosyncratic Classes Academic

Academic-Support-Staff

Academic-Support-Unit

Academic-Unit

Address

Amount-Of-Money

Awarding-Body

Business-Area

Capital-City

City

Company

Country

Currency

Daily-Newspaper

Degree

Distance-Teaching-University

Educational-Organization

Educational-Organization-Unit

Geographical-Region

Geopolitical-Entity

Government

Government-Organization

Higher-Educational-Organization

Industrial-Organization

Learning-Centered-Organization

Legal-Agent

Local-District

Location

Municipal-Unit

Non-Profit-Organization

Organization

Organization-Size

Organization-Unit

Postal-Address

Private-Company

Profit-Organization

Project

Publication

Public-Company

Publishing-House

R-And-D-Institute

R-And-D-Institute-Within-Larger-Institute

School

Serial-Publication

Small-Or-Medium-Sized-Organization

Technology

Town

University

Village

Web-Site

Communicative Classes Abstract-Information

Activity

Article-In-A-Composite-Publication

Book

Book-Publishing

Composite-Publication

Computing-Technology

Conference

Conference-Proceedings-Reference

Edited-Book

Edited-Book-Reference

Event

Event-Involving-Movement

Event-Involving-Production

Hardware-Platform

Hardware-Technology

Implemented-System

Journal

Magazine

Meeting-Taking-Place

Method

Newspaper

Operating-System

Periodical-Publication

Proceedings-Paper-Reference

Programming-Environment

Programming-Language

Publication-Reference

Recorded-Audio

Recorded-Video

Scripting-Language

Software-Status

Software-Technology

Specification-Language

Specification-Or-Computing-Language

Web-Based-Editor

Web-Based-System

Web-Browser

Workshop

Workshop-Proceedings-Reference

Work-Status

E-Learning Research Ontology Properties

Note: No attempt has been made at this preliminary stage to group the following Properties. That will be done as the Classes are firmed up. This listing of Properties is meant to be suggestive not definitive.

address-area

address-building

address-city-or-village

address-country

address-number

address-postcode

address-pretty-label

address-region

address-street

addresses-generic-area-of-interest

affiliated-people

affiliated-person

cites-publication-reference

confers-award

contains-article

contains-news-item

contains-property

contains-publication

edited-by

event-attended

event-product

family-name

full-name

funding-source

given-name

government-of-country

has-academic-degree

has-academic-unit

has-affiliation

has-affiliation-to-unit

has-amount

has-appellation

has-author

has-award-rationale

has-awarding-body

has-capital

has-contract-type

has-currency

has-date

has-email-address

has-faculty

has-fax-number

has-gender

has-goals

has-government

has-ISBN-number

has-job-title

has-leading-organization

has-location

has-main-agent

has-other-agents-involved

has-page-numbers

has-periodicity

has-place-of-publication

has-postal-address

has-project-leader

has-project-member

has-publication-reference

has-research-interest

has-size

has-speaker

has-status

has-sub-activity

has-sub-unit

has-supervisor

has-support-unit

has-telephone-number

has-title

has-URL

has-vice-chancellor

has-web-address

headed-by

included-in-publication

information-being-transferred

information-object-being-transferred

information-transfer-medium-used

involves-organization

is-capital-of

issued-by

location-at-end

location-at-start

means-of-transport-used

meeting-attendee

meeting-organizer

method-builds-on

organization-being-visited

organization-part-of

organization-unit-being-visited

owned-by

person-being-visited

produces-output

project-involves-organization-unit

published-book

published-by

published-proceedings

recipient-agents

recipient-of-message

requires-hardware-platform

requires-hardware-platform-on-client-side

requires-hardware-platform-on-server-side

requires-software-technology

requires-software-technology-on-client-side

requires-software-technology-on-server-side

runs-on-operating-system

runs-on-operating-system-on-client-side

runs-on-operating-system-on-server-side

sender-of-information

sender-of-message

studies-at

studies-in-unit

sub-area-of

sub-unit-of-organization-unit

subsidiary-of

supports-language

supports-method

technology-builds-on

thing-acted-on

time-of-message

unit-of-organization

uses-resource

works-for

works-in-unit

Taxonomy of Intelligence Analysis Variables Example

Center for the Study of Intelligence’s Studies in Intelligence Editor’s Note: By distilling a list of the variables that affect analytic reasoning, the author aims to move the tradecraft of intelligence analysis closer to a science. A carefully prepared taxonomy can become a structure for heightening awareness of analytic biases, sorting available data, identifying information gaps, and stimulating new approaches to the understanding of unfolding events, ultimately increasing the sophistication of analytic judgments. The article is intended to stimulate debate leading to refinements of the proposed variables and the application of such a framework to analytic thinking among intelligence professionals.


[image: image11]
Source: “Developing a Taxonomy of Intelligence Analysis Variables,” by Rob Johnston 
from the Center for the Study of Intelligence’s Studies in Intelligence Vol. 47, No. 3, 2003 - Unclassified Edition (http://www.cia.gov/csi/studies/vol47no3/article05.html)

E-Learning Research Metadata and XML Coding

Learning Objects Metadata 

Since the Dublin Core is designed for metadata for any kind of (digital) resource, it pays no heed to the specific needs we encounter in describing learning resources. The ”Learning Objects Metadata Standard” (LOM - http://ltsc.ieee.org/wg12/) by the Learning Technology Standards Committee (LTSC) of the IEEE was established to fill that gap as an extension of Dublin Core. LOM allows each learning object to be described using a set of more than 70 attributes divided into the following nine categories: 

• General

• Lifecycle

• Meta-Metadata

• Technical

• Educational

• Rights

• Relation

• Annotation

• Classification

The analysis in this section is adapted from “Ontologies and Metadata for eLearning” by Jan Brase and Wolfgang Nejdl contained in Steffen Staab, Rudi Studer (Eds.): Handbook on Ontologies. International Handbooks on Information Systems Springer 2004, ISBN 3-540-40834-7 and available online from the International World Wide Web Conference (WWW2003), Budapest, Hungary, May 2003 (http://www.kbs.uni-hannover.de/Arbeiten/Publikationen/2003/Ontologies_for_elearning.pdf).
This standard specifies the syntax and semantics of Learning Object Metadata, defined as the attributes required to fully and adequately describe a Learning Object. Learning Objects are defined here as any entity, digital or non-digital, which can be used, re-used or referenced during technology supported learning. Examples of technology-supported learning include computer-based training systems, interactive learning environments, intelligent computer-aided instruction systems, distance learning systems, and collaborative learning environments. Examples of Learning Objects include multimedia content, instructional content, learning objectives, instructional software and software tools, and persons, organizations, or events referenced during technology-supported learning. 

The Learning Object Metadata standards focus on the minimal set of attributes needed to allow these Learning Objects to be managed, located, and evaluated. The standards accommodate the ability for locally extending the basic fields and entity types, and the fields can have a status of obligatory (must be present) or optional (maybe absent). Relevant attributes of Learning Objects to be described include type of object, author, owner, terms of distribution, and format. Where applicable, Learning Object Metadata may also include pedagogical attributes such as; teaching or interaction style, grade level, mastery level, and prerequisites. It is possible for any given Learning Object to have more than one set of Learning Object Metadata. The standard supports security, privacy, commerce, and evaluation, but only to the extent that metadata fields will be provided for specifying descriptive tokens related to these areas; the standard does NOT concern itself with how these features are implemented. 

eXtensible Markup Language (XML)
Visionaries and researchers throughout time have talked about exploiting our mass of information to automatically produce new knowledge, build intelligent systems and eliminate human burdens associated with information seeking and problem solving activities. There have been successes, but they are often limited by domain or infrastructure. The Web offers us a new playing field for addressing these goals through the Semantic Web, which is an extension aiming to foster communication between computers and people via semantically encoded information.

From The Semantic Web: More than a Vision by Jane Greenberg, University of North Carolina

Bulletin of the American Society for Information Science and Technology, April/May 2003

The World Wide Web (WWW) contains a large amount information that is expanding at a rapid rate. Most of that information is currently being represented using the Hypertext Markup Language (HTML), which is designed to allow web developers to display information in a way that is accessible to humans for viewing via web browsers and various linked documents in popular file formats. While HTML allows us to visualize the information on the web, it doesn't provide much capability to describe the information in ways that facilitate the use of software programs to find or interpret it. The World Wide Web Consortium (W3C) initially developed the eXtensible Markup Language (XML) that allows information to be more accurately described using tags. As an example, the word Algol on a web site might represent a computer language, a star or an oceanographic research ship. The use of XML to provide metadata markup, such as Algol, makes the meaning of the work unambiguous. However, XML has a limited capability to describe the relationships (schemas or ontologies) with respect to objects. The use of ontologies provides a very powerful way to describe objects and their relationships to other objects. The Resource Description Framework (RDF) data model and the RDF-Schema vocabulary were developed to provide an ontology extension to XML.

Meanwhile, efforts were proceeding to define a comprehensive ontology capability, under the rubrics of the DARPA Agent Markup Language (DAML) and its associated Ontology Integration Language (OIL). The product of these efforts evolved into the Web Ontology Language (OWL), which has been accepted by W3C Recommendation. OWL is part of the growing stack of W3C Recommendations related to the Semantic Web. Note that a W3C Recommendation is a specification or set of guidelines that, after extensive consensus-building, has received the endorsement of W3C Members and the Director. W3C recommends the wide deployment of its Recommendations. W3C Recommendations are similar to the standards published by other organizations. In summary, the above concepts can be described as follows: 

· XML provides a surface syntax for structured documents, but imposes no semantic constraints on the meaning of these documents.

· XML Schema is a language for restricting the structure of XML documents and also extends XML with data types.

· RDF is a data model for objects ("resources") and relations between them, provides a simple semantics for this data model, and these data models can be represented in an XML syntax.

· RDF Schema is a vocabulary for describing properties and classes of RDF resources, with a semantics for generalization-hierarchies of such properties and classes.

· OWL adds more vocabulary for describing properties and classes: among others, relations between classes (e.g. disjointedness), cardinality (e.g. "exactly one"), equality, richer typing of properties, characteristics of properties (e.g. symmetry), and enumerated classes.

The analysis in this section is adapted from the DARPA Agent Markup Language (DAML) Program (http://www.daml.org/about.html) and W3C’s OWL Web Ontology Language

Overview (http://www.w3.org/TR/2004/REC-owl-features-20040210/).
We will examine the applicability of the Open Archives Initiative (OAI), which develops and promotes interoperability standards that aim to facilitate the efficient dissemination of metadata content. This effort is especially interesting because of the Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH). 

The general assumptions of the OAI are that there are two groups of 'participants': Data Providers and Service Providers. 

Data Providers (open archives, repositories) provide free access to metadata, and may, but do not necessarily, offer free access to full texts or other resources. OAI-PMH provides an easy to implement, low barrier solution for Data Providers.

Service Providers use the OAI interfaces of the Data Providers to harvest and store metadata. Note that this means that there are no live search requests to the Data Providers; rather, services are based on the harvested data via OAI-PMH. Service Providers may select certain subsets from Data Providers (e.g., by set hierarchy or date stamp). Service Providers offer (value-added) services on the basis of the metadata harvested, and they may enrich the harvested metadata in order to do so.

Some interesting aspects of OAI-PMH are that it is motivated by drawing a distinction between fuzzy data and metadata, especially regarding intellectual property; it is consistent with XML; and it allows consumers of metadata to access underlying resource data. In subsequent project phases, we will examine the possibility of making the XML file OAI-PMH harvestable and examine the pros and cons of various ontology approaches before making a decision on which path to follow.

Reference Resources:
Open Archives Initiative (http://www.openarchives.org/)
Open Archives Forum (http://www.oaforum.org/)
OAI Rights Presentation (http://eprints.rclis.org/archive/00000789/01/OAI_lagoze.pdf)

The World Wide Web allows people to follow bewildering paths through hundreds of documents on a variety of topics without losing equilibrium. People shop, plan and book travel, check accounts and pay bills, publish articles and artwork, share photos with family and friends and total strangers, build complex information systems and manage a variety of business interactions. Web programmers have done very well in building programs that help people write Web pages, build and maintain Web sites and develop sophisticated Web stores. It is much more challenging to develop programs that can use the Web with more human-like flexibility without a human being constantly in the loop. The Semantic Web and Web Services are two visions of how to make the Web more amenable to automated use.

From Semantic Web Services by Bijan Parsia, MIND Laboratory, University of Maryland

Bulletin of the American Society for Information Science and Technology, April/May 2003

E-Learning Research Portal Organization and Functionality
Portals provide web browser-based access to an array of focused resources and services such as search engines, database access, lists and links of relevant resources, e-mail, forums, and collaborative tools. Portals provide a window into information on the Internet and are an essential jumping off point for exploration and communication within a focused arena or area of interest. A portal interface may be personalized by users as to resources featured or accessible and as to access style and navigation, etc.

E-Learning Research Portal Organization
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The E-Learning Research Portal will be accessible from any computer based Internet browser via the World Wide Web on demand. The portal will facilitate finding, developing, and participating in collegial groups of e-learning researchers addressing a similar research opportunity. 

Design considerations that we will address include the pros and cons of using Open Source software or off-the-shelf commercial software for developing the portal. Factors that we will evaluate include the cost vs. value relationship, the richness of functionality and capabilities, reliability and robustness, performance, support and documentation and viability of the vendor. The Phase 1 Pilot project team will perform a thorough survey and evaluation of software tools that support portal authoring, content management and maintenance to select best in class tools to license and integrate to the proof of concept E-Learning Research Portal.
The nature of such a portal is such that it provides an ideal mechanism for user-centered analysis and design. We will utilize the interface customization capabilities of a portal to design appropriate user-centered selective access to e-learning data and resources. In order to take advantage of the user-centered design process it is imperative that we thoroughly analyze the problem from the point of view of the user. User-centered analysis and conceptual design involves the following steps:

· Define the focus of analysis 

· Create user and environmental profiles 

· Develop interview questions 

· Design surveys and questionnaires 

· Perform task analysis 

· Propose task and tool redesign 

· Develop usability specifications 

· Develop scenarios 

· Translate design solutions to interface solutions

As we move from design to interface definition, we need to focus on web and windows navigation, controls and interaction, content design and management, look and feel (color, wording, layout, and graphics), reusable, custom page templates, accessibility, and globalization. Progressive and practical usability testing is a critical component of creating a user-centered application. This allows us to transform the application design to comply with the user's needs, limitations, mental models and cognitive styles. 

E-Learning Research Queries, Knowledge Visualization, and Navigation

As a subject in computer science, information visualization is the use of interactive, sensory representations, typically visual, of abstract data to reinforce cognition. Information visualization is a complex research area. It builds on theory in information design, computer graphics, human-computer interaction and cognitive science. Practical application of information visualization in computer programs involves selecting, transforming and representing abstract data in a form that facilitates human interaction for exploration and understanding.

Important aspects of information visualization are the interactivity and dynamics of the visual representation. Strong techniques enable the user to modify the visualization in real-time, thus affording unparalleled perception of patterns and structural relations in the abstract data in question. Although much work in information visualization regards to visual forms, auditory and other sensory representations are also of concern.

Knowledge visualization is the use of visual representations to transfer knowledge between at least two persons. Knowledge visualization integrates results from information visualization, cognitive art, communication science, information architecture, and knowledge management.

Source: Wikipedia (http://en.wikipedia.org/)

The portal will be searchable and navigable by multiple processes and formats up to and including full three-dimensional knowledge space navigation. Information visualization and access to social network analysis tools will be provided where practical. In order to provide the most state-of-the-art and cost-effective search and visualization interfaces, we will conduct a thorough survey, analysis, evaluation, and benchmarking of software tools that support queries, knowledge visualization and navigation. The initial results of efforts toward compiling such a survey are reflected in the section of this document titled “E-Learning Research Portal Special Purpose Software Tools.”
E-Learning Research Communities of Practice (CoP) and Collaboration
The portal will provide for the identification and characterization of, as well as easy access to other e-learning CoP. Appropriate rules and standards for community interaction will be established, enforced, and evolved over time. The CoP linkage will enable e-learning research colleagues to learn from one another through the sharing of issues, ideas, lessons learned, problems and their solutions, research findings, and other relevant aspects of their mutual interest. It will also allow them to more broadly share and take advantage of the interaction that occurs in the CoP with other colleagues.

One of the side effects of a successful CoP interface is the ability of community members to collaborate in pursuing shared goals. The scope of collaboration can range from two people working together to multiple organizations interacting with one another. The participants in our case would usually be two or more e-learning researchers. The primary method of collaboration would be via a collaborative environment and software tools provided by our portal or otherwise available externally.
The portal will support asynchronous as well as synchronous collaboration. Asynchronous collaboration involves the sharing of information or tasks, such as messages, documents, and web pages, over some extended period of time. It focuses on supporting ones membership in a group with shared values and goals. Synchronous collaboration provides an immediate connection with multiple users who interact and collaborate with one another at the same time. Examples of software that supports asynchronous and synchronous collaboration to connect communities of practice (CoP) include chat, instant messaging, discussion groups, blogging, teleconferencing, web conferencing, electronic white boarding, and other application specific collaborative software packages.

Knowledge workers in the modern enterprise perform many types of tasks as they deliver value to their organization and CoP in which they participate. E-learning researchers represent a type of knowledge worker. The chart, labeled “Collaborative Technologies for Enterprise Knowledge Work” provides some insight into the technologies that will be needed to adequately support collaboration among e-learning researchers. Web portals are examples of a high value technology that provide access to many of the other technologies depicted, including collaborative technologies.

Collaborative Technologies for Enterprise Knowledge Work


[image: image13]
Source: International Research Center (http://www.researchedge.com/)

E-Learning News Feeds, Blogs, CoP, and Other Sources
The portal will serve as an aggregator to manage a number of news feeds, or channels, and blogs relevant to e-learning research as well as the anticipated data mining of CoP and online web sources, incorporating them into meta data repository and presenting them in a single interface. The news aggregator will utilize the RDF Site Summary (RSS) interface where available. RSS is an extension to the Resource Description Framework (RDF) language and is an XML application also known as Rich Site Summary and Really Simple Syndication. It conforms to the W3C's RDF specification and is extensible via XML-namespace and/or RDF based modularization. 

This information will be updated regularly and automatically to ensure that the data remains current. The E-Learning Research Portal will be designed to regularly monitor and index various e-learning research-related content streams including formal and informal e-learning research Communities of Practice (CoP), selected e-learning related web sites, and real time sources including RSS and XML feeds, as well as selected e-learning related content collections and databases. Licensed access to external bibliographic databases will be managed through digital rights management and privileges to the entire user community or subsets of it as appropriate to copyright and license terms. After text mining, semantic analysis, knowledge extraction, and meta tagging, the results will be coordinated and integrated with other information stored in the meta data repository.
Such capture, indexing, storage, querying, and presentation from such a wide range of content sources to be incorporated in the project’s extensive knowledge base does raise potential copyright issues, which must be further explored and resolved during the Phase 1 Pilot implementation. It is likely that the software tools and platform and solutions chosen for implementing the overall portal design and its special functions will incorporate a rich suite of security management capabilities including access control, authorization and privilege setting, digital rights management, content management, and record access capabilities that will allow appropriate content delivery.
E-Learning Resource Index and Links

The portal will also provide for a convenient means of accessing indexes of and links to a wide array of e-learning resources. The ELRP project team will survey existing web resources, CoP, and individuals to develop an initial set of resource links organized consistently with the ELRP e-learning research taxonomy. End user input would be encouraged and incorporated to an evolving set of resource links as part of the portal’s CoP processes and ongoing stakeholder engagement.
E-Learning Institutions and Researchers Directory

The directory of e-learning institutions and researchers will be developed and extended from contributing industry and non-profit associations, knowledge capture from participating CoP, individual submittals, as well as a meta database that has already been developed by Global E-Learning Industry Association (GELIA - http://www.gelia.org/), which contains more than 1000 references to date.
Portal and Content Globalization Issues and Solutions

Globalization issues, such as multi-language interfaces, will be addressed and considered during the design phase to ensure that the portal is of optimum use to all e-learning researchers around the globe. Most of the core special purpose software tools under consideration will support a variety of languages in their taxonomies and semantic analysis, however it is assumed the primary portal user interface and presentation capabilities will be provided in English only.
Portal Adherence to Standards and Best Practices

The portal will be design to and conform to international standards and best practices as specified by organizations such as:

· World Wide Web Consortium (W3C - http://www.w3.org/)

· International Standards Organization (ISO - http://www.iso.org/)

All appropriate standards bodies will be considered and specific standards adopted for use as needed. Based on practical and strategic factors, appropriate portal and special function software will be selected, licensed, configured, and integrated to the portal design. The user interface, knowledge navigation and presentation capabilities, and operational characteristics and resiliency will be tested and tuned during Phase 1: ELRP Pilot with formal test plans and user feedback. Any lessons learned, emerging standards, needed improvements, and extension of capabilities will be incorporated to Phase 2: ELRP Implementation and further evolved as appropriate through the life of the portal and project.

Appropriate web site privacy policy and terms of use agreements will be developed in concert with legal professionals and incorporated to the site. A project policy document will be created to define the portal’s particulars including standards adhered to, design documentation, policies and procedures, test plans and results, etc.

Portal and Database Security Issues and Solutions

The level of security required for the database and communication conduits will be analyzed on a cost-to-risk basis, so that informed design trade-offs can be made. The software tools and platform solutions chosen for implementing the E-Learning Research Portal will incorporate substantial security management capabilities including access control, authorization and privilege setting, digital rights management, content management, and record access capabilities that will be appropriately activated, optimally configured, and continually monitored.

Compliance with Section 508 of the Rehabilitation Act of 1973

Section 508 of the Rehabilitation Act of 1973, as amended (29 U.S.C. 794d) requires that when Federal agencies develop, procure, maintain, or use electronic and information technology, Federal employees with disabilities have access to and use of information and data that is comparable to the access and use by Federal employees who are not individuals with disabilities, unless an undue burden would be imposed on the agency. Section 508 also requires that individuals with disabilities, who are members of the public seeking information or services from a Federal agency, have access to and use of information and data that is comparable to that provided to the public who are not individuals with disabilities, unless an undue burden would be imposed on the agency. See http://www.section508.gov/.

The ELRP will be designed for access by individuals with disabilities in compliance with the provisions of Section 508. This will permeate the initial design, influence the selection of portal and special function software selections, and be tested and tuned during Phase 1: ELRP Pilot with formal test plans and user feedback. Any lessons learned, emerging standards, needed improvements, and extension of capabilities for access by individuals with disabilities will be incorporated to Phase 2: ELRP Implementation and further evolved as appropriate through the life of the portal and project.
E-Learning Research Portal Special Purpose Software Tools
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ELRP Special Purpose Software Tools Overview
All around us are facts that are related to one another.

Of course, they can be regarded as separate entities and learned that way. 

But what a difference it makes when we see them as a pattern! . . . 

They begin to make sense. The world becomes a more comprehensible place.

From The Quark and the Jaguar: Adventures in the Simple and the Complex 

by Murray Gell-Mann, Theoretical Physicist (http://www.santafe.edu/~mgm/), 1994
The E-Learning Research Portal (ELRP) will largely rely on a mix of common Open Source and off-the-shelf commercial software for developing the portal and supporting its primary framework and functionality, including support for the coordination, communication, and collaboration of e-learning research Communities of Practice (CoP). The ELRP Pilot project team will perform a thorough survey and evaluation of software tools that support portal authoring, content management and maintenance, selecting best in class tools to license and integrate to the proof of concept Phase 1: ELRP Pilot based on practical and strategic factors, including integration with selected special purpose software tools.
Beyond that, there are quite a variety of currently available commercial software tools with possible applicability to the project’s distinctive database, analytic processing, queries, results clustering, navigation, and visualization needs. During Phase 1, available tools and toolsets would be carefully evaluated and a single suite or several complementary and compatible applications selected, licensed, and integrated to the ELRP’s underlying platform. There they would perform such key functions as taxonomy authoring, XML editing and management, unstructured data analysis and meta tagging, meta data repository management, as well as clustering of results and their presentation. A rich and robust variety of these tools and capabilities are already being employed within larger government and industry enterprises, as part of an overall knowledge management strategy, as well as within specific application domains, supported by an active and evolving industry sector. Confidence is high that an appropriate toolset for the various special project sub-tasks can be commercially acquired, integrated, and supported to meet the project’s needs, minimizing the overall costs, risks, and effort for the ELRP’s pilot phase and full implementation to follow. Development costs for the Phase 1 pilot implementation will remain manageable by using software vendor trials, proof of concept pricing, and other favorable terms at a fraction of full licensing costs expected in Phase 2: ELRP Implementation. 

First, a set of special purpose software tools will be needed for ontology and taxonomy generation, maintenance, and evolution. There are existing, relevant taxonomies that will be analyzed and reviewed for possible baseline utilization or one will be created from the framework presented earlier. Software tools will be selected to create taxonomies autonomically by semantic analysis, automatically suggest addition and extensions, support manual processes and editing as necessary, add cross referencing, and manage updates, as inevitably any taxonomy must evolve significantly over time. The project knowledge map, ontology, and taxonomy will be tightly integrated to the ELRP XML model, however, the use of some XML-specific editing and maintenance tools may also be necessary.
Additional software will likely be employed for text mining, semantic analysis, knowledge extraction, and meta tagging of the ELRP’s surveying, varied data sources, and CoPs. Though such capabilities appear in a number of application spaces such as Internet, enterprise, and desktop search, business intelligence (BI), content and document management, information lifecycle management (ILM), customer relationship management (CRM), enterprise resource planning (ERP), and business process management (BPM), among others, they are often embedded within a broader software framework and often not available in a form that could be readily applied to additional solution sets. Fortunately, there are a number of prospect toolsets and toolkits that support the necessary special functions in a manner designed to integrate with complex environments and applications that should suit the purpose nicely.

The ELRP’s web-based user interface will be searchable and navigable by multiple approaches, processes, and personalized, learner-centric ways. The query output(s) will be available in a multitude of formats up to and including full three-dimensional knowledge space navigation, with clustering of relevant results and user defined and controlled pathways to help lead e-learning researchers to relevant knowledge. Thus, special purpose software will be needed for query management, results clustering, knowledge visualization, and 3-D navigation. In order to provide the most state-of-the-art and cost-effective search and visualization interfaces, the ELRP Pilot project team will conduct a thorough survey and analysis of software tools that support queries, knowledge visualization and navigation. The initial results of efforts toward compiling such a survey are reflected in the section of this document titled “E-Learning Research Portal Software Tools,” though a more rigorous and formal evaluation and selection process will be used in the ELRP Pilot and Implementation phases.
Strategic Planning Consultants has identified five initial software suites that can perform most or all of the required special functions and profiled them in the following section, “Primary Software for Possible ELRP Utilization.” They are prime candidates for anchoring the ELRP’s special capabilities and a selected product from this or an expanded group will be complemented by additional software products where gaps exist. Each of these prime candidates is described and its projected functionality and capabilities mapped on a separate Ranking Chart, with emphasis on the ELRP’s special functions Ontology and Taxonomy Authoring and Maintenance, Text Mining/Semantic Analysis, Meta Tagging and Database Repository, and Knowledge Visualization and Navigation. Functions for Portal Creation and Maintenance as well as those supporting Communities of Practice (CoP) and Collaboration are included for completeness, but are more likely to be supported by incremental functionality added with other programs than within these prime candidate suites.
Sample Software Function Ranking Chart
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The section following that, “Secondary Software for Possible ELRP Utilization,” profiles additional candidate software packages to potentially fill gaps in a primary suite and focuses on several with specific capabilities. The final section, “Additional Software Relative to Specific Functionality,” profiles a number of additional software products that have some possible use or are in some way relevant to the project, but are not likely to be selected and incorporated for a variety of reasons.
Primary Software for Possible ELRP Utilization 

Anacubis - http://www.anacubis.com/
Summary: Anacubis was an early leader in knowledge visualization, but with their focus on investigative applications and limited capabilities in the ontology and taxonomy authoring and maintenance area, their Desktop and visualization tools may be suited as a visualization back end to the ELRP, rather than as an anchor product for the range of special purpose software tools needed.
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Anacubis


Anacubis is a division of i2 Inc., based in Cambridge, UK with U.S. offices in Springfield, VA and acquired by ChoicePoint (NYSE: CPS, http://www.choicepoint.com), headquartered outside of Atlanta, GA in early 2005 for around $90 million. Anacubis is a leading worldwide provider of visual investigative analysis software for law enforcement, intelligence, military, and large enterprises. Their integrated suite of products enables investigators and analysts to quickly understand complex scenarios and volumes of seemingly unrelated data, reveal previously hidden relationships, explore factors critical to research and analysis, and communicate the results as visual representations.

Anacubis Desktop (http://www.anacubis.com/desktop/) includes an extensive pre-defined schema of entity and link types and is fully configurable and user editable, allowing users to create new entity and link types, and specify how both entity and attributes will be visually represented. Once defined, schemas may be saved as templates for use when creating new documents ensuring that the Anacubis Desktop becomes more specific to your usage and more focused on the type of research and analysis that you do. Anacubis Desktop includes powerful import functionality which enables users to import data from many sources such as Microsoft Excel or Access, Oracle or SQL Server. Customized entities and links can be saved in the template file. 

Anacubis View Manager is a freely downloadable viewer to share Anacubis Desktop files, providing a more interactive file to a broad end user community. Anacubis provides a range of information visualization solutions that utilize its ‘Anacubis View’ technology to deliver an efficient means of sharing business intelligence. Anacubis has launched a visual application that blends content from Amazon and Google available at http://www.anacubis.com/amazondemo/ as a demonstration.

Anacubis Desktop View Example

[image: image16]
i2 Visual Investigative Analysis Example
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Autonomy Corporation plc - http://www.autonomy.com/
Summary: Autonomy Corporation is a market leader with sophisticated, scalable, best of breed technology covering the full range of special software tools needed or providing separately licensable core functionality to integrate with other vendors’ taxonomy or visualization products for example.
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Autonomy Corporation is based in Cambridge, UK with U.S. offices in San Francisco, CA. They provide enterprise software that enables organizations to automatically understand and harness information that is critical to their business with a combination of technologies for the categorization, summarization, personalization, hyper linking and retrieval of all forms of unstructured, semi-structured, and structured information. Autonomy offers completely scalable, modular products that enable customers to select technology according to their needs with over 400 solutions, functionality modules, data types, connectors, and interfaces resulting in a typical include five to fifteen options in a solution set. Autonomy's Intelligent Data Operating Layer (IDOL) acts as a platform for understanding the meaning and significance of information while allowing additional functionality to be seamlessly integrated in order to perform advanced operations on data regardless of format or storage location. It will operate on data from disparate sources, insert XML tags using different schemas, and embed hyperlinks between documents, automatically reconciling legacy data so it may be operated upon.
Autonomy enables an extensive number of information processes to be carried out entirely automatically or when necessary with a manual approach. IDOL Server's automatic taxonomy generation feature provides an 'information landscape' allowing users to see the spread and type of information, allowing categories to also be imported from existing XML files, legacy topics and Autonomy Agents. IDOL Server Agents can be configured to monitor information on Intranet and Internet sites, news feeds, chat streams, and internal repositories and alert users to information relevant to their specific interests. Automatic hyperlinks connect users to a range of pertinent documents, services or products that are contextually linked to the original information and accessible with a wide range of retrieval methods, from simple legacy keyword search to highly sophisticated conceptual querying. IDOL Server can present results as customizable graphics, displaying the innumerable correlations that exists between the interactions of users and the information they process in a single field of view, including: 2D and 3D cluster mapping, spectrograph, result visualization, and network profiling.
Autonomy Intelligent Data Operating Layer (IDOL) Architecture
[image: image19.emf]
Autonomy Result Visualization Example
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Convera Corporation - http://www.convera.com/
Summary: Convera is a market leader with particular strengths in taxonomies and text mining, suitable for serving as the core of the needed special software tools, but requiring the separate licensing and use of other vendors’ visualization capabilities for results presentation.
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Convera


Convera Corporation (NASDAQ: CNVR) is based in Vienna, VA and is a leading provider of mission-critical enterprise search and categorization solutions. Their RetrievalWare is a complete knowledge discovery platform built on robust, field-proven technology that enables organizations to discover links, knowledge, and expertise embedded within otherwise diverse and scattered information sources. RetrievalWare can access information across all types of portals, applications, repositories, and file systems utilizing a variety of indexing, concept and entity extraction, and content filtering methods applied to unstructured, semi-structured, and structured content. RetrievalWare's unique Knowledge Discovery Services such as Profiling, Concept Search, Persistent and Dynamic Classification, Personalization, and Collaboration provide context-relevant, precise, and unified information retrieval.
Users can launch a search and automatically classify the results based on pre-defined or dynamically generated classifications made possible through the combination of multiple taxonomies, based on pre-packaged industry taxonomies or customer defined taxonomies to isolate and discover critically relevant information that existing search and retrieval software cannot uncover. Semantic Indexing, Categorization, Classification, Profiling and Alerts, Search, Entity Extraction and Folder services all utilize a single unified index and can be combined in any order programmatically to support a broad array of discovery and text mining applications. RetrievalWare has built-in support for keyword and Boolean search and presents results in a view dynamically created by the user's search and work process context. However, third party visualization technologies would need to be selected and integrated with RetrievalWare Web Services APIs to provide the ELRP’s presentation capabilities.
Some sixty available Taxonomy Cartridges are built on industry standard thesauri and taxonomy resources. Optional Semantic Network Cartridges make it possible to use Concept Search capability in many widely used languages and account for synonyms, broader terms, narrower terms, related terms, and additional semantic relations. Knowledge Workbench is used to create, manage, tailor, benchmark, and extend Taxonomy's and Semantic resources for increased search accuracy and relevance.
Convera RetreivalWare Knowledge Discovery Architecture

[image: image22.emf]
Convera RetreivalWare Taxonomy Workbench Screen Shots
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Inxight Software, Inc. - http://www.inxight.com/
Summary: Inxight is a market leader with particular strengths in text mining and knowledge visualization, suitable for serving as the core of the needed special software tools, but likely requiring the separate licensing and use of other vendors’ taxonomy capabilities for knowledge mapping. Alternately, their visualization capabilities could be integrated with another core suite as needed.
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Inxight Software is based in Sunnyvale, CA and was spun off from Xerox's Palo Alto Research Center (PARC) in 1997. Inxight provides solutions that combine data classification, extraction, search, and visualization with cutting edge linguistic analysis tools that recognize text at its most granular level in all major languages. Inxight’s SmartDiscovery is a complete, integrated, and powerful enterprise solution for information discovery with a comprehensive set of advanced text analysis tools including search, entity extraction, event and relationship extraction, categorization and visualization, allowing users to quickly and effectively find the precise information they need. SmartDiscovery interacts and integrates with existing enterprise environments such as portals, intranets, content management systems, and email applications providing for easy deployment and a compelling return on existing IT investments. Inxight's core components are also available as Software Development Kits (SDKs) with APIs to integrate selected functionality into other applications. Smart Discovery can utilize and seamlessly integrate Intellisophic Inc.’s (http://www.intellisophic.com/) extensive library of thousands of pre-built taxonomies without incurring the cost and complexity of building them from scratch.

Inxight’s VizServer speeds and simplifies the exploration and understanding of large information collections with powerful visual representations of data to present even the most complex and large hierarchies of documents in easy-to-understand views, enabling users to easily navigate and quickly locate what they are looking for. VizServer can easily import data from relational databases, thus providing unparalleled integration between unstructured and structured data. Among several visualization output types, StarTree allows users to navigate and explore hierarchical relationships and drill-down to information of interest, TimeWall allows users to analyze trends and relationships over time, discerning patterns to develop predictive models, and TableLens allows users to spot relationships and analyze trends in tabular data, easily viewing and manipulating entire data sets.
Inxight VizServer StarTree GUI for Hierarchical Datasets
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Inxight VizServer TimeWall Temporal Visualization Tool
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Semagix Ltd. - http://www.semagix.com/
Summary: Semagix is a emerging entrant with sophisticated, scalable, best of breed technology covering the full range of special software tools needed or providing separately licensable core functionality to integrate with other vendors’ taxonomy or visualization products for example.


[image: image27.emf]Ontology

& Taxonomy

Authoring &

Maintenance

Text Mining/Semantic Analysis

Knowledge 

Visualization

& Navigation

Meta Tagging

& Database

Repository 

Portal Creation & Maintenance

Communities of

Practice (CoP)

& Collaboration

Semagix


Semagix is based in London, UK with U.S. offices in Athens, GA having been formed from the merger of Protégé and Voquette. Semagix Freedom uses an ontological approach to manage information and can enhance any knowledge discovery activity such as research and development, case-based financial intelligence or criminal investigation, or competitive and market research. 
With Freedom, a unique, focused, domain specific ontology can be created and tailored to a specific information domain to meet the sector's precise needs, therefore reflecting the important relationships between information sources within that domain. Domain specific ontologies can be continuously enhanced as the domain changes, to ensure that these ontologies remain in sync with real world events and relevance remains pertinent to the domain’s evolving coverage and context. Freedom maintains links between entities in the ontology, original source materials, and the semantic metadata extracted from them and where knowledge sources overlap, automatically normalize the data in the ontology so provide the best possible structuring of the knowledge.
Powered by a subject-specific ontology, Freedom’s sophisticated, automated crawlers can mine web and database sources to identify pertinent content for a portal. Prospective content can be semantically examined for relevancy and together with content classification and semantic metadata enrichment, ensure that relevant and focused content candidates can be made available to the portal and its users with minimal cost and effort. Classification results and semantic metadata can be exported directly into the portal system, where the metadata can then be used as the basis for indexing and searching.

To enable the ability to organize and navigate through the increasingly overwhelming amount of available information, a powerful visual interface allows this information network to be navigated and explored with ease, starting from any point of entry and moving seamlessly, via semantic associations, from point to point. This semantic browsing can be further enhanced with visual cues to relevance, derived from configurable scoring algorithms built into the applications.
Semagix Freedom Application Architecture
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Semagix Visualizer Screen Shot
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Secondary Software for Possible ELRP Utilization 

This section profiles additional candidate software packages to potentially fill gaps in a selected primary software suite and focuses on several with specific capabilities.
Verity, Inc. - http://www.verity.com/
Verity Collaborative Classifier (VCC) is designed to enable large enterprises to build taxonomies and organize institutional knowledge, claimed to be the first role-based, distributed classification software. Verity previously purchased Inktomi’s enterprise search business in 2002 and integrated capabilities from Quiver’s automated classification products, earlier acquired by Inktomi, into its K2 knowledge management product. VCC can keep taxonomies and classification applications relevant by enabling subject matter experts scattered across an enterprise or CoP to collaborate with knowledge engineers and then publish the improved taxonomies in real time. It would be a good complement to a primary software suite selection weak in taxonomy generation and management such as Anacubis or Inxight.
Verity provides a range of other capabilities and solutions in intelligent content services (ICS) including standalone search, advanced/integrated search, and enterprise web search. The Verity K2 Profiler allows enterprises to classify documents, route messages, or push relevant information to users. The profiling engine is based on sophisticated matching technology that compares the terms and concepts in new documents to specific sets of stored queries. These query sets serve as classification rules that describe the probability that a given document is about a given subject. The documents can then be automatically assigned to the appropriate category and sub-categories, trigger messaging systems, or sent directly to the user who needs them. At first examination, the Verity suite was deemed unlikely to meet the needs of the ELRP core special software functionality, but should likely be more fully considered and compared during the Phase 1 formal evaluation process.
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Entopia, Inc. - http://www.entopia.com/
Entopia, formerly called KangarooNet, was founded in 1999 and is headquartered in Redwood Shores, CA. Entopia provides a collection of software solutions to manage and leverage all of an organization’s knowledge resources by leveraging business context, concepts, and social activity to automatically and dynamically discover and deliver truly-relevant content and experts into the business process. Entopia Quantum provides collaborative content management capabilities that enable individuals to collect information from any digital source, allow workgroups to collaborate in project or team-based shared spaces, and empower enterprises to capitalize on accumulated knowledge by locating relevant documents, experts, and information sources. Entopia K-Bus provides a comprehensive infrastructure that captures the essence of enterprise content from both structured and unstructured information sources to deliver never-before-known business insights through advanced information discovery mechanisms: enterprise search, expertise location, content visualization and social network mapping. Entopia Social Networks Analysis combines Entopia's dynamic expertise location with its visualization techniques to provide a graphical representation of the relationships between people within an organization related to a topic.

At the core of the Entopia K-Bus infrastructure is a unified metadata repository that is the distillation of all the codified knowledge in the enterprise. The Entopia solution is built on a robust, scaleable and secure J2EE Web Services architecture, making it easy to integrate with mission critical business applications to add robust enterprise search capabilities. At first examination, the Entopia suite was deemed unlikely to meet the needs of the ELRP core special software functionality, but its licensable components might yet be of interest in augmenting other vendors’ products and the entire suite should likely be more fully considered and compared during the Phase 1 formal evaluation process.
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Antarctica Systems, Inc. - http://www.antarctica.net/
Antarctica Systems was founded in 1999 by Open Text (NASDAQ:OTEX) founder and

XML co-creator Tim Bray to be a premier business analytics software company and provide applications that complement and readily integrates with all the leading Business Intelligence (BI) solutions that allow organizations to access and analyze enterprise data. Antarctica’s flagship product, Visual Net, extends an organization’s business intelligence strategy by providing a highly visual reporting/data presentation analytics tool that is especially well suited to non-technical users. 

Antarctica’s key differentiator is the unique, intuitive interface and presentation of data combined with the ability to quickly accommodate an organization’s unique business logic. Visual Net is able to present several dimensions of information in an easily understandable form that can also be investigated in an intuitive way. Search results are mapped onto one screen, eliminating long lists of results so users can narrow their research more efficiently, browsable subject maps provide context, so users can intuitively point and click through the information without the need to know an exact keyword, graphical icons convey important details such as document type, file size, value and date, so users can identify relevant information faster, and mapped results can be published for collaboration with other users. It would be a good complement to a primary software suite selection weak in visualization capabilities such as Autonomy or Convera.
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IBM WebFountain - http://www.almaden.ibm.com/webfountain/
IBM’s WebFountain is part of the Almaden Research Center and provides a set of research technologies that collect, store and analyze massive amounts of unstructured and semi-structured text related to IBM’s Unstructured Information Management Architecture Project (UIMA - http://www.research.ibm.com/UIMA/). WebFountain is built on an open, extensible platform that enables multi-disciplinary text analytic approaches for the discovery of trends, patterns and relationships from data with integrated miners, crawlers, and applications that focus on specific or global tasks and adheres to open, scalable standards. WebFountain enables access to multi-terabyte data stores of unstructured and semi-structured data. This includes Internet data, weblogs, bulletin boards, enterprise data, legacy data, licensed content, newspapers, magazines and trade journals. Over 300 researchers worldwide, about 200 patents, and four years of research have contributed to this new technology. WebFountain is a platform for very large-scale text analytics applications that utilizes brute-force, large-scale data mining over the whole Web’s many terabytes of information with a huge Linux cluster that runs 9,000 programs continuously and crawls 50 million new pages every day. Though analytical components can be authored remotely by partners using a collection of Web service application programming interfaces (APIs) to extract meaning from unstructured text, it is more of an Application Service Provider (ASP) model not readily integrating to the ELRP platform as envisioned.
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Additional Software Relative to Specific Functionality

This section profiles a number of additional software products in text analytics and data visualization that have some possible use or are in some way relevant to the project, perhaps illustrating industry advances and trends, but are not currently deemed likely to be selected and incorporated to the ELRP for a variety of reasons. Software capabilities for text mining, semantic analysis, knowledge extraction, meta tagging, and visualization appear in a number of application spaces such as Internet, enterprise, and desktop search, business intelligence (BI), content and document management, information lifecycle management (ILM), customer relationship management (CRM), enterprise resource planning (ERP), and business process management (BPM), among others, but they are often embedded within a broader software framework and not available in a form that could be readily applied to additional solution sets, thus considered beyond the scope of this report to include in our software tools survey.
Text Analysis Toolkits:

Access Innovations, Inc. - http://www.accessinn.com/
Access Innovations, Inc., specializes in creating and maintaining databases of digitized research, news, and other content for a wide range of government and business clients under the Data Harmony label (http://www.dataharmony.com/). Machine Aided Indexer (M.A.I.) provides a Knowledge Base for indexing and text management using Rule Builder to enable a user to create, edit, and review rules for the use of indexing terms, Concept Extractor to compare the data against the Knowledge Base and present suggested index terms, and Statistics Collector to gather and store the index and guide the user to focused review and refinement of the Knowledge Base and its associated Knowledge Domain(s). Thesaurus Master (T.M.) enables the creation and maintenance of a full ANSI/NISO-compliant taxonomy and can be used to develop a custom vocabulary or as a tool to import from external sources. T.M.’s Notation Module allows users to tag their own phrases and keywords in a database's thesaurus, using individualized terms relevant to a specific company, industry, scientific discipline or other criteria. MAIstro combines the functionality of M.A.I. and T.M. to simplify creation and management of controlled vocabularies. MAI Lib associates Library of Congress Subject Headings (LCSB) with items in a knowledge collection. A taxonomy library is available for licensing covers a wide range of fields and disciplines or may be customized. 

IBM DB2 Information Management Software - http://www.ibm.com/software/data/
The DB2 Intelligent Miner (IM) products IM Modeling, IM Scoring, and IM Visualization are part of the DB2 Data Warehouse Enterprise Edition and help identify and extract high-value business intelligence from data assets. DB2 Intelligent Miner Visualization provides data mining model-analysis via a Java-based results browser and allows experts and non-experts to view and evaluate the results of the data-mining modeling-process with the ability to interact and graphically present the results of associations, demographic clustering, and tree classification modeling operations inline in support of transaction processing or as an applet in a Web browser.

IBM’s DB2 Information Integrator for Content (formerly Enterprise Information Portal) provides broad information integration and access to unstructured digital content such as text, XML and HTML files, document images, computer output, audio and video as well as structured enterprise information via connectors to relational databases. Users can personalize data queries and search extensively for very specific needs across traditional and multimedia data sources. Developers can rapidly develop and deploy portal applications with the information integration application development toolkit.

In-Q-Tel Inc. - http://www.in-q-tel.com/
In-Q-Tel was established in 1999 as an independent, private, not-for-profit company to help the Central Intelligence Agency (CIA - http://www.cia.gov/) and the greater U.S. Intelligence Community (IC) to identify, acquire, and deploy cutting-edge technologies. In-Q-Tel's open and entrepreneurial venture capital model gives it the agility lacking within traditional government contracting approaches to help the IC benefit from the rapid pace of change in information technology, and other emerging technology fields including investment in a number of the companies and products profiled in this report. In-Q-Tel’s Search and Discovery investments are focused on helping navigate the Web with the next generation of search and discovery tools containing powerful crawling, indexing and ranking capabilities that help users systemically and intelligently harvest relevant information including in Convera, Endeca, Intelliseek, Inxight, and Verity. In-Q-Tel’s Knowledge Management investments are focused on leading-edge technologies that derive knowledge or insight from data repositories and streams, including both structured and unstructured data, through the organization, retrieval, and presentation of relevant information including in Intelliseek, Inxight, Spotfire, and Stratify.

Endeca Technologies Inc. - http://www.endeca.com/
Endeca offers advanced search and Guided Navigation information delivery solutions for organizations that need to integrate, discover, and navigate enterprise data to solve problems associated with information overload. Endeca ProFind solutions offer users an easy way to find relevant enterprise content by combining the next generation of unstructured search with Guided Navigation to empower users to explore and discover relevant relationships in data and find accurate and precise results with unprecedented speed. This search and navigation technology is deployed through a platform that eases the burden of application integration and maintenance and can be applied across a wide-range of enterprise and customer applications including Knowledge Management, Customer Relationship Management (CRM), customer self-service, analytics, catalogs, directories, and portal integration. Endeca Technologies and Oculus Info (http://www.oculusinfo.com/) recently announced a technology partnership to bolster Endeca’s search, navigation, and analysis products with Oculus’ next-generation information visualization capabilities (reviewed separately later).
Intelliseek, Inc. - http://www.intelliseek.com/
Intelliseek's Content Intelligence Platform can be readily applied to solve a variety of business and specialized problems, especially when intelligence needs to be gleaned from unstructured data to solve the fundamental problem of "information overload" by identifying and searching relevant, targeted, and personalized content from the Internet, intranets, and extranets. Intelliseek's Enterprise Search Server (ESS) platform provides a suite of intelligent applications that automate knowledge discovery and aggregation from hundreds of disparate, and often hard-to-locate data sources.

Stratify, Inc. - http://www.stratify.com/
Stratify’s Discovery System is a complete enterprise software platform that helps organizations harness today's vast information overload by automating the process of organizing, classifying, and presenting the business-critical, unstructured information that is usually found in documents, presentations and web pages. The Stratify platform transforms unstructured data both internal and external into relevant and immediately accessible information by automatically organizing millions of documents and displaying them in an easy-to-navigate hierarchy. Stratify Legal Discovery Service is an ASP solution that combines a complete electronic discovery application with leading-edge technology to enable attorneys to review, understand, and process large document sets. Attorneys can use Stratify review paper and electronic documents intelligently organized into relevant concept folders and visually analyze large email collections to quickly identify critical relationships and message flows.
Spotfire, Inc. - http://www.spotfire.com/
Spotfire, Inc. provides interactive, visual data analytics applications and services that empower enterprises and their end-users to improve operational performance and gain an information advantage over the competition. Over 25,000 users in close to 1,000 organizations around the world use Spotfire DecisionSite, the company's analytic application, offers an interactive, visual approach to data analysis that empowers individuals to quickly and easily see trends, patterns, outliers and unanticipated relationships in data. DecisionSite goes beyond dashboards and production reporting to answer new questions and explore new choices by providing a self-configuring, automatically generated data analysis environment to instantly interrogate, visualize, and explore data without any required programming. By capturing and annotating an analysis workflow for use by others, DecisionSite's unique Guided Analytics allows technical users to exchange best practices, while enabling non-experts to conduct their own data-driven analysis. Under the terms of a strategic agreement with In-Q-Tel, DecisionSite has been enhanced to integrate, analyze, and visualize information from both text data mining tools as well as statistical tools, addressing the need to analyze large amounts of text and provide analysts with visual search and browse capabilities.
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ARDA AQUAINT - http://www.ic-arda.org/InfoExploit/aquaint/
The Advanced Research and Development Activity (ARDA - http://www.ic-arda.org/) is an Intelligence Community (IC) center for conducting advanced research and development related to information technology (IT) that sponsors high risk, high payoff research designed to produce new technology to address some of the most important and challenging IT problems faced by the intelligence community. One of the five technology thrusts, Information Exploitation has an Advanced Question and Answering for Intelligence (AQUAINT) Program seeking significant advancements in technologies and methods for advanced question answering against large heterogeneous collections of structured and unstructured information of multiple media and genre types (including structured and unstructured text, speech, document images, other multi- media) in English and multiple foreign languages, as well as video, images, geospatial, and abstract data.

While some capabilities exist in these areas today, they are extremely limited and inadequate to meet the Government's broader requirements for question and answering. Related research is being pursued at SRI International’s Artificial Intelligence Center AQUAINT Project (http://www.ai.sri.com/aquaint/), University of Massachusetts, Amherst Center for Intelligent Information Retrieval (CIIR) AQUAINT Project (http://ciir.cs.umass.edu/research/aquaint.html), and USC Information Sciences Institute (http://www.isi.edu/).

Northern Light Group LLC - http://www.northernlight.com/
Northern Light’s Enterprise Search Engine (ESE - http://www.northernlight.com/engine.html) classifies every document in a database by subject, type, language, and source against a complete 17,000-node subject taxonomy that is extensible and customizable. Northern Light has a unique seventeen-factor approach to relevance ranking that considers statistical text measures, hyperlink analysis, subject classification, and date - and balances all these dynamically to weight the factors based on what will be most useful for a given query. The classification powers advanced search forms, vertical search applications, and clusters the results into Custom Search Folders for navigation and presentation to the user interface. Flexible query parsing allows keywords, Boolean expressions (all operators, compound, and nested), natural language, phrase searching, wildcards, and any combination of these. The ESE has well-documented API's using J2EE standards, XML search results, and JSP sample code that support the integration into enterprise applications.

[image: image38.emf]
ClearForest Corporation - http://www.clearforest.com/
ClearForest's text-driven business intelligence solutions help organizations make more informed business decisions by extracting free text for use within analytics applications and BI systems, providing the analytical bridge between unstructured text and enterprise data. ClearForest's solutions apply intelligent mark-up to key entities such as person, organization, location, as well as detailed facts or events embedded within free-form text such as news articles, web surveys, and HTML documents to drive stand-alone analytics applications or be fed into a company's existing data marts and combined with structured data to provide more comprehensive business intelligence.

The ClearForest Text Analysis Suite consists of three major components: ClearForest Tags for accurate tagging and categorization of text, ClearForest Industry Modules with deep industry specific tagging and analytics capabilities meet market requirements for custom expertise, and ClearForest Analytics specifically designed for text analysis that adds value to organizations' existing business intelligence tools.

Digital Concepts, Inc. - http://www.digitalconcepts.com/
Digital Concepts’ Metasoft Semantic Registry Enterprise software application and convergence technology provides for the highly efficient exchange of information, content, and best practices between organizations, systems, and people. Diverse usage includes distributed registry-repository architecture and convergence platforms for custom application development, performance support, knowledge management, eLearning, training, information access, and content distribution utilizing unique taxonomies across multiple domains. Employs an industry standard open component communications model and a web-based architecture that is database, operating system, and platform agnostic. Allows enterprises to deploy and maintain registries and/or metadata intensive custom applications to organize, manage and disseminate diverse content types such as text, graphics, charts, audio, and visual representations housed in unique, disparate, and federated holdings.
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Lexalytics, Inc. (LXA) - http://www.lexalytics.com/
Lexalytics provides a variety of products for summarizing and managing unstructured content, extracting pertinent entities like people, companies or products, and applying these technologies in a variety of vertical markets including reputation management in the PR space, search engine optimization (SEO), as well as search and content management applications. Lexalytics’ Salience Engine low level text analysis packages and associated tools provide other technology vendors with the tools to add best of breed text processing to their applications. The Knowledge Appliance end to end content processing allows users to process content from a wide variety of repositories, including file systems, web sites and Notes databases utilizing the Salience Engine to extract all the valuable metadata from the content, including entities, document summaries and Sentiment or Tone. The Reptracker Analytics Portal aggregates the content processed by the Knowledge Appliance and provides users with the ability to build customized reports to spot trends within the content.

SPSS Predictive Analytics - http://www.spss.com/predictive_analytics/
SPSS Inc.'s analytical technology enables organizations to learn from the past, understand what is happening today and anticipate the future in order to manage it effectively. Predictive Analytics informs and directs decision making by applying a combination of advanced analytics and decision optimization to an organization’s enterprise data, with the objective of improving business processes to meet specific organization goals. Predictive Analytics provides a quantitative foundation for rapidly identifying, objectively evaluating, and confidently pursuing new market opportunities. Tactically, predictive analytics identifies precisely whom to target, how to reach them, when to make contact, and what messages should be communicated. SPSS Predictive Text Analytics enables one to combine structured and unstructured data to draw more accurate conclusions about future events and actions. showing not only what happened, but why, and enabling better decisions for the future and enables automatic routing of documents such as reports and e-mails to the right people in an organization. Text Mining for Clementine uses LexiQuest linguistic extraction technology to access and process virtually any type of unstructured data. After key concepts are extracted from text, data mining techniques such as classification, clustering, and predictive modeling are applied to them.

Mark Logic Corporation - http://www.marklogic.com/
MarkLogic Server provides an industry leading XML content server, a platform that provides a set of services used to build applications and support business processes based on content. MarkLogic Server lets you convert, query, manipulate and render content to unlock its full value with functions such as 

format conversion, document restructuring, content updating, entity extraction, categorizing, summarizing, translating, annotating, cross-linking, indexing, TOC generation, content rendering, and document reformatting. Its integrated, full–text search engine employs a powerful, standard query language (XQuery) that can search structure and content. Leaders in publishing, electronic media, government, life sciences, and other industries use MarkLogic Server to improve their content processing and publishing business processes.
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Software AG - http://www.softwareag.com/
Software AG's product portfolio features several segments for today's XML-based Internet world, Tamino XML Server, XML-powered Integration with EntireX, an Enterprise Transaction Platform with Adabas, and Natural, a powerful 4GL programming language. Software AG's Enterprise Information Integrator (EII) is a unique approach to information integration that provides users with a real-time, single view of information from disparate data sources across and beyond the enterprise. EII is accessed through business terms that dynamically aggregate data based on the context of how it will be used, captures any data from any data source, dynamically integrate structured and unstructured data sources without moving the data, and creates re-usable business views through Web services that can be shared with applications and users within and outside of the enterprise.
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Nstein Technologies - http://www.nstein.com/
Nstein’s Global Intelligent Information Management (GIIM) technology platform is an advanced Business Intelligence software suite that reads, organizes, analyzes, discovers, detects, understands, translates, shares, and delivers real-time intelligence from any unstructured data source, in all major languages. The platform monitors and transforms massive volumes of information (public, private and specialized data) into highly pertinent and actionable intelligence. It generates advanced metadata, creates key performance indicators and provides early warnings and alerts on which enterprises and organizations can rely to carry out their mission and to transform their decision-making from reactive to proactive and even predictive. Nserver technology consists of seven components: Nconcept extractor which uses a combination of linguistic-based and statistics-backed processes to locate and retrieve concepts, Ncategorizer to categorizes a document or collection of documents, using Linguistic DNA sorted against standard or custom taxonomies or thesauri, Nlike this to identify and link to other documents within databases that match the unique LDNA fingerprint of the document, Nsummarizer to extract the most relevant sentences in a document, allowing multi-document summarization and topic-based summarization, and Nlanguage modules to extract concepts in many spoken languages.

Advanced Knowledge Technologies (AKT) - http://www.aktors.org/
The Advanced Knowledge Technologies (AKT) consortium identifies and invents the next generation of technologies for organizations to create, manage, and extract value from their knowledge assets, and to integrate these technologies to create a complete approach to the knowledge life cycle. The UK Engineering and Physical Sciences Research Council (EPSRC) funds the AKT Interdisciplinary Research Collaboration (IRC), a collaboration between research groups at the Universities of Aberdeen, Edinburgh, Sheffield, Southampton and the Open University.
Among the numerous available toolsets, Adaptiva (http://www.aktors.org/technologies/adaptiva/) is a user-centered ontology building environment, based on using multiple strategies to construct an ontology, minimizing user input by using adaptive information extraction. CS AKTiveSpace is a smart browser interface for a Semantic Web application (http://www.aktors.org/technologies/csaktivespace/) that provides ontologically motivated information about the UK computer science research community.

Apache Software Foundation - http://www.apache.org/
Apache Lucene (http://lucene.apache.org/) is a high-performance, full-featured text search engine library written entirely in Java. It is a technology suitable for nearly any application that requires full-text search, especially cross-platform. Apache Lucene is an Open Source project available for free download from Apache Jakarta. Applications and web applications using Lucene are listed at http://wiki.apache.org/jakarta-lucene/PoweredBy including the Wikipedia (http://en.wikipedia.org/) which uses Lucene for full-text search (http://en.wikipedia.org/wiki/Lucene).

Fast Search & Transfer ASA - http://www.fastsearch.com/
Fast Search & Transfer (FAST) is a leader in enterprise search solutions, providing businesses and government organizations with the ability to intelligently and dynamically access, retrieve, and analyze information in real time, regardless of data format, structure, or location. The FAST Enterprise Search Platform (FAST ESP) provides organizations with a complete 360° view of their information, thus transforming enterprise search from a powerful, yet narrowly perceived function, into an enterprise wide solution of strategic and pivotal importance by transforming a widely diverse collection of internal and external structured and unstructured content into a unified and fully accessible resource that can be easily and seamlessly integrated into existing corporate infrastructures and applications.

SAS Institute Inc. - http://www.sas.com/ 
SAS Text Miner (http://www.sas.com/technologies/analytics/datamining/textminer/) provides a rich suite of tools for discovering and extracting knowledge from text documents. It transforms textual data into a useable, intelligible format that facilitates classifying documents, finding explicit relationships or associations between documents, clustering documents into categories, and incorporating text with other structured data to enrich predictive modeling endeavors. SAS Text Miner offers a unique, fully integrated interface for analyzing text (unstructured data) in conjunction with multiple related database (structured) fields with a graphical user interface that significantly reduces text-mining time for both business analysts and statisticians.
Vivisimo, Inc. - http://vivisimo.com/
Vivísimo provides unique enterprise software that searches, integrates, and categorizes textual information on the fly into crisp, meaningful, hierarchical folders with a plug-and-play search and clustering approach that allows enterprises to crawl and index internal documents and databases as well as add external sources such as subscription services, Web sites, and RSS feeds. Vivísimo organizes search results into titled folders to build a clear, concise picture to help end-users find information faster, learn at a glance the types of information that are available, and uncover results and relationships that otherwise would remain hidden. It is fully automated, requires no maintenance, and achieves high-quality results on any type of textual content with little or no customization. 

For enterprises, Vivísimo's search, meta-search, and clustering products provide a unique search solution that meets the dual challenge of information overload and non-standardized content faced by most enterprises today. The software is licensed to enterprises and OEMs for installation "on top of" existing search engines, knowledge management applications, or other content repositories. For searching the web, Vivísimo offers Clusty (http://clusty.com/), a full-service search site powered by breakthrough clustering technology with dedicated search tools for the most popular search sources such as news, shopping, blogs, gossip, images, and the Wikipedia. 

Vivísimo Clustering Engine automatically categorizes search results on the fly into meaningful hierarchical folders and can overlay any search or database query engine. Vivísimo Content Integrator simultaneously queries multiple content sources, such as search engines and databases, in one step and integrates the retrieved information seamlessly with the Clustering Engine and Enterprise Publisher. Vivísimo Velocity is a powerful search platform that combines a unique search engine with clustering and meta-search software.
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ISYS Search Software - http://www.isys-search.com/
The ISYS suite of enterprise search software is designed to provide fast, easy-to-deploy search engine functionality in a range of different environments. ISYS:web and ISYS:web.asp provide enterprise search in a web-based environment to enable intranet search or website search functionality. ISYS:desktop is a robust, flexible desktop search application that can be used on a single PC to search email and personal documents, or managed centrally to unlock search across thousands of PCs and enterprise-wide LANs and WANs. The ISYS:sdk enables developers to embed search technology into their custom applications. ISYS also has products for email-only search, CD distribution and other applications. ISYS products ship with a core set of out-of-the-box features designed to guide users through the search process quickly and easily including multiple query methods, relevance algorithm, outline view, 125 file formats, 30 languages, and a variety of linguistic capabilities for comprehensive search solutions.

Flamenco Search Interface Project - http://bailando.sims.berkeley.edu/flamenco.html
The Flamenco search interface framework allows users to move through large information spaces in a flexible manner without feeling lost with the explicit exposure of category metadata integrated with free-text search to guide the user toward possible choices, and to organize the results of keyword searches. The interface uses hierarchical faceted metadata in a manner that allows users to both refine and expand the current query, while maintaining a consistent representation of the collection's structure. FLAMENCO stands for FLexible information Access using MEtadata in Novel Combinations and is supported at University of California, Berkeley’s School of Information Management and Systems (http://sims.berkeley.edu/) by a National Science Foundation (NSF) grant.

Haystack Project - http://haystack.lcs.mit.edu/
The Haystack Project at the Massachusetts Institute of Technology (MIT) is investigating approaches designed to let people manage their information in ways that make the most sense to them. The Haystack Universal Information Client removes arbitrary application-created barriers which handle only certain information “types” and relationships as defined by the developer, to let users define their most effective arrangements and connections between views of information to dramatically improve users’ ability to find what they need when they need it.




MuseGlobal - http://www.museglobal.com/
MuseGlobal's Muse Solutions includes sophisticated metasearch software and a suite of powerful search, analysis, integration, and management tools each designed to be seamlessly integrated into branded solution environments. Muse Solutions offers maximum ease, scalability, and flexibility while supporting multiple platforms and a range of interoperability options, as well as robust developer and customer toolkits simplifying customization, implementation, maintenance, and administration. A comprehensive product line operating within the Information Connection Engine (ICE) includes Muse Technology, Discovery Tools, Authentication Tools, Content Integration Tools, Application Integration Tools, and Management Tools.

Protégé - http://protege.stanford.edu/
Protégé is a free, Open Source ontology editor and knowledge-base framework. Protégé is based on Java, is extensible, and provides a foundation for customized knowledge-based applications, supported by a strong community of developers and academic, government, and corporate users employing Protégé for knowledge solutions in areas as diverse as biomedicine, intelligence gathering, and corporate modeling. Protégé is a tool which allows users to construct domain ontologies, customize data entry forms, and enter data as well as a platform which can easily be extended to include graphical components such as graphs and tables, rich media such as sound, images, and video, and various storage formats such as OWL, RDF, XML, and HTML. The Protégé Application Programming Interface (API) makes it possible to for other applications to use, access, and display knowledge bases created with Protégé, available as a free download along with plug-ins and ontologies. Protégé is a national resource for biomedical ontologies and knowledge bases supported by the National Library of Medicine (NLM) and Stanford Medical Informatics.
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SchemaLogic, Inc. - http://www.schemalogic.com/
SchemaLogic’s Enterprise Suite for metadata and taxonomy management unlocks and enriches unstructured information by aggregating and synchronizing multiple taxonomies. Enterprise Suite manages multiple controlled vocabularies to build links among disparate information repositories, improving the way information is organized, accessed, and shared across the enterprise with improved information findability and enterprise-level content integration. The SchemaLogic Enterprise Suite provides a unified metadata repository for the integration of structured and unstructured information, effective governance across disparate systems, enhanced information integrity, and efficient, effective enterprise search and information management.
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Search Cacher, Inc. - http://www.searchcacher.com/
Search Cacher offers a comprehensive solution that addresses the needs of businesses today that adapt to unique business models. ContentCacher Studio delivers a search solution that is designed on the highly extensible Search Cacher Enterprise Information Platform (EIP) software architecture leveraging powerful technologies for search, retrieval, classification, and collaboration of structured and unstructured content while providing a strong foundation for customer's to leverage and manage distributed information. On Demand Enterprise Search delivers real solutions combining security, accessibility, compliance, collaboration, search, and manageability, without breaking the bank.
Swoogle - http://swoogle.umbc.edu/
Swoogle is a crawler-based indexing and retrieval system for the Semantic Web that indexes RDF and OWL documents, rather than plain HTML documents. Swoogle extracts metadata for each discovered document, and computes relations including similarities between documents. One of the interesting properties computed is called ontology rank, a measure of the importance of a Semantic Web document. Swoogle is intended as a resource to support services needed by software agents and programs via web service interfaces and also for semantic web researchers to use directly via the web interface. Swoogle is a research project of the ebiquity research group in the Computer Science and Electrical Engineering Department of the University of Maryland, Baltimore County with support from DARPA and the National Science Foundation (NSF).

iPhrase Technologies, Inc. - http://www.iphrase.com/
iPhrase provides OneStep adaptive search solutions for eBusiness and eService designed to leverage content across the enterprise to increase self-service adoption and improve call center productivity. The OneStep Solution Suite provides powerful eBusiness and eService solutions with automatic structure and meaning extraction and context driven search precision to understand both user intent and context to efficiently and effectively connect people to relevant, sought after information.
SER Solutions, Inc. - http://www.ser.com/
SERglobalBrain is a powerful and intelligent application that transforms data into relevant, usable knowledge by going beyond traditional search and retrieval solutions and understanding the meaning, content, and context of information, regardless of file format or source. SERglobalBrain finds relevant answers through natural language, free-form, content-based requests and empowers users with immediate, mission-critical knowledge to make faster and more informed business decisions and actions. SERdistiller is information extraction software for unstructured and structured documents based on SERbrainware, which replaces the manual effort required to classify and index documents.
Teragram Corporation - http://www.teragram.com/
Teragram Corporation is a leading business software provider of fast and scalable language technologies including categorization, taxonomy management, entity extraction, spelling correction, indexing, and crawling. Teragram Categorizer and Teragram Taxonomy Manager classify and organize documents and information in an easy and intuitive browsable hierarchical directory for smart search and retrieval. Teragram Categorizer can be provided as a stand-alone application for enterprise use as well as a software development toolkit for software development purposes.
TEMIS SA - http://www.temis.com/
TEMIS’ Insight Discoverer Extractor is an information extraction server dedicated to the analysis of text documents. Insight Discoverer Clusterer is an automated classification server that dynamically groups documents according to their semantic similarity. Insight Discoverer Categorizer is a document categorization server that automatically classifies unstructured documents into pre-defined categories, combining statistical and linguistic analysis rules. TEMIS’s products work with Mondeca's Intelligent Topic Manager (http://www.mondeca.com/) solution which enables content classification, ontology, taxonomy, and thesaurus management in conformance with Semantic Web standards.
Contegra Systems, Inc. - http://www.contegrasystems.com/
Contegra Systems is a leading provider of data integration services featuring custom, full-text search, navigation, and text classification software to transform substantial, often massive collections of data-rich content into robust, user-friendly Web and CD-ROM products. Contegra supports automatic document summarization, automatic entity extraction, related document finder, concept search, and full-text search. Contegra is an Inxight Software, Inc. (http://www.inxight.com/) partner that specializes in creating comprehensive content integration solutions for enterprises.
Kaidara Software, Inc. - http://www.kaidara.com/
Kaidara Software provides software for building, managing, and maintaining knowledge bases with analytic methods and reporting tools. Text2Data adds structure and meaning to textual information by extracting values and indexing the text with well-defined domain concepts, uncovering syntactic variations and synonyms that can be included in the data model 

Coveo Solutions, Inc. - http://www.coveo.com/
Coveo Enterprise Search (CES) lets organizations rapidly access information scattered throughout file servers, intranets, Exchange public folders, and Web sites. CES delivers highly accurate search results with advanced summarization and concept extraction technologies. CES indexes new and updated documents on-the-fly and features automatic and transparent security down to the document level. In combination with Acuity Software (http://www.acuitysoftware.com/), CES can deliver charts and other graphics to facilitate visual analysis.
dtSearch Corp. - http://www.dtsearch.com/
The dtSearch product line can instantly search gigabytes of text across a desktop, network, Internet or Intranet site and also serve as tools for publishing, with instant text searching, large document collections to Web sites or CD/DVDs. The dtSearch product line displays retrieved files in a browser with highlighted hits and convenient hit and file navigation options while keeping embedded formatting, links, and images intact. dtSearch Network allows for instant text and field searches across an enterprise network with proprietary algorithms that provide very fast performance on even the largest networks, support for multiple languages, and sharing of indexes and settings among network users. Provides over two dozen indexed and unindexed text search options, has multiple relevancy-ranking, and other search sorting options. The dtSearch Text Retrieval Engine lets developers quickly add dtSearch’s text search and retrieval to other applications and platforms.

askSam Systems - http://www.asksam.com/
Seaside Software Inc. DBA askSam Systems offers askSam 6, a free-form database application that makes it easy to turn anything into a searchable database: email messages, word processing documents, text files, spreadsheets, addresses, Web pages, and more. askSam’s Dynamic Folder View lets users place information in folders and sub-folders and navigate the results. askSam Database Engine, is a flexible, full-text searchable, database engine designed to deal with both structured and unstructured information that frees users from tables and pre-defined structures.
Inmon Data Systems (IDS) - http://www.inmondatasystems.com/
Inmon Data Systems (IDS) makes and distributes software for the merger of the unstructured and the structured environment. IDS believes that a symbiotic relationship is formed when unstructured data is merged with structured data and once the unstructured data is merged with the structured data, there is an entire infrastructure of reporting and business intelligence that is available to the end user. The unstructured environment is dominated by data and communications from the personal computer environment, while the structured world is characterized by data base management systems and operating systems. With a search engine, data can be sought in one environment and brought to the other environment by means of the creation of an index and integration of data.
Coemergence Inc. - http://www.coemergence.com/
Coemergence's advanced software solution, ACIS, is transforming the knowledge workplace by leveraging previously uncaptured information and knowledge held within an organization's people. Captured human intelligence is then woven together with other internal and external information sources resulting in the unprecedented foresight necessary to quickly and effectively identify and act on opportunities and threats. ACIS features a central reservoir for all sources of strategic knowledge and information that connects primary and secondary information from diverse resources, the ability to capture and distribute key human intelligence to those who need to know, logically store news articles, documents and web-based materials, and maintain detailed, customized, technical profiles on specified areas of interest, and capture.
Captiva Software Corporation - http://www.captivasoftware.com/
Captiva Software provides input management solutions that optimize the processing of information across the enterprise. By leveraging state-of-the-art imaging, workflow and Internet technologies, Captiva saves organizations time and money while simultaneously improving the accuracy of data capture by extracting meaningful information, automatically applying business rules that ensure the data's accuracy, and delivering that information to a database, email server, workflow, or back-end system, such as an Enterprise Content Management (ECM), Enterprise Resource Planning (ERP), or Customer Relationship Management (CRM) system. The result is a single, streamlined system able to completely solve the challenge of input management. With their Digital Mailroom modular solution, users can employ only the modules they need to solve a particular business problem. 
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Attensity Corporation - http://www.attensity.com/
Attensity's enterprise application software, Attensity Application Suite, enables commercial and government organizations to transform unstructured text into valuable, actionable information to quickly identify important opportunities or undesirable events that until now have been impossible to detect. Rather than using statistical and probabilistic algorithms to extrapolate representations of meaning from word content and proximity, Attensity's technology understands English language by using computational linguistics to parse sentences into fundamental linguistic elements, and then analyzes these elements using sophisticated algorithms..
ContentScan Inc. - http://www.contentscan.com/
ContentScan’s Dome product line employs advanced automated search and selection processes, strong content partnerships, and discipline-specific expert editorial input to provide a focused and productive search experience for both expert and beginning users. Each discipline-specific Dome information service is a focused research environment designed to save time and increase work quality as it presents only relevant information from discipline-specific journal articles, books, dissertations, institutions, scholar databases, and web resources. In addition to publication information from the multiple content categories mentioned above, each Dome contains a fully integrated database of scholars publishing within the field and detailed representations of relevant academic departments and research institutes from around the world.
Visualization Toolkits:

ADVIZOR Solutions, Inc. - http://www.advizorsolutions.com/
ADVIZOR Solutions’ business visualization software enables people to make better and faster fact-based decisions from their business data. Powered by patented Visual Discovery technology, ADVIZOR is the result of 15 years of product development and a decade of Lucent Technologies (http://www.lucent.com/) Bell Labs research (http://www.bell-labs.com/project/visualinsights/) on how human beings perceive and react to displayed information. ADVIZOR uses data visualization technology to provide interactive ways of viewing datasets which are too large for the unaided human mind to grasp, providing macroscopic views of data that are easily manipulated by the user.
Data attributes are encoded in a variety of ways, including size, shape, color, and position and may be queried and visually displayed in summary, detail, trend, comparison, statistical, hierarchical, geographical or time-based format. The Analyst Edition enables business users to rapidly display and interact with data, and share their findings with point-and-click ease. The Developer Edition includes a robust scripting capability, an open API and an SDK to support the needs of application developers and technology-based products.
ADVIZOR Visual Discovery Architecture
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Thinkmap, Inc. - http://www.thinkmap.com/
Thinkmap, Inc., founded in 1997 as Plumb Design Inc., develops and markets software that uses visualization to facilitate communication, learning, and discovery, allowing end-users in a variety of different enterprise and consumer environments to more effectively browse and understand complex information. Thinkmap’s data access layer is known as the Datasource API and allows developers to create custom adapters to a variety of back-end systems. Plug-and-play connectors to relational databases and XML enables rapid development of Java client-side GUI components that work alongside Thinkmap.
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Thinkmap's Visual Thesaurus (http://www.visualthesaurus.com/) is available for educational and enterprise markets and provides users with a visual representation of the relationships inherent in the English language. Users start by searching for a word, and then explore through clicking on related words and meanings. The dictionary offers audio pronunciations in either an American or a British accent, American or British spellings, as well as the ability to search in multiple languages and expand searches to the Internet.





U.S. DOE PNNL IN-SPIRE Visual Document Analysis - http://in-spire.pnl.gov/
The IN-SPIRE discovery tool from the U.S. Department of Energy’s Pacific Northwest National Laboratory (PNNL) operated by Battelle Memorial Institute integrates query, interaction, and information visualization capabilities to quickly and automatically convey the gist of large sets of unformatted text documents such as technical reports, web data, newswire feeds, and message traffic. By clustering similar documents together, IN-SPIRE unveils common themes and reveals hidden relationships within the collection. In the Galaxy visualization, dots represent documents and cluster around center points that represent central topics or themes, like constellations in the sky. The ThemeView visualization provides an even faster way to get a visual overview of a collection of data. Users see a relief map where the highest peaks represent the most prevalent topics in the collection.
PNNL’s National Visualization and Analytics Center (NVAC - http://nvac.pnl.gov/) provides strategic leadership and coordination for visual analytics technology and tools supporting the Department of Homeland Security’s mission to secure our homeland and protect the American people by giving analysts and emergency responders technology and capabilities to detect, prevent, and reduce the threat of terrorist attacks, identify and assess threats and vulnerabilities, and recover and minimize damage from terrorist attacks, should they occur. Their Starlight visual analytics software graphically displays relationships and interactions between documents and files including text, images, audio, and video.
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U.S. NSA Visualization and Analysis of Associated Information Software - http://www.nsa.gov/techtrans/techt00056.cfm
The National Security Agency’s (NSA) Domestic Technology Transfer Program has developed and is offering a computer program for the Visualization and Analysis of Associated Information that is an aid for sorting and visualizing linked data. As a network analysis tool, it offers the capability to keep track of associations and communications among many entities and the means to display those associations in an intuitive, graphical manner with ranking of entities and linkages based on their apparent importance. Users can also retrieve text (even in foreign scripts), sound, and pictures associated with the data. Background text can be searched, analyzed for content, and automatically labeled (in any language). The program provides a friendly and efficient user interface offering more than 150 menu commands, extensive user customization, and multiple screen support.

U.S. NIST Information Retrieval Visualization Engine (NIRVE) - http://zing.ncsl.nist.gov/~cugini/uicd/nirve-home.html
The National Institute of Standards and Technology (NIST - http://www.nist.gov/) Information Retrieval Visualization Engine (NIRVE) is a product of their Visualization and Usability Group (VUG - http://www.itl.nist.gov/iaui/vvrg/) that allows users to visualize and manipulate a set of documents resulting from a query to a search engine characterized by a set of keywords. NIRVE lets users consolidate these keywords into a smaller set of concepts and then organizes the documents into groups, called clusters, based on the documents' concept profiles. Users can inspect individual documents and clusters and can suppress viewing of selected documents and clusters so as to concentrate on items of greater interest.
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Informative Graphics Corp. (IGC) - http://www.infograph.com/
Informative Graphics Corporation (IGC) is a leading developer of commercial software products for content visualization, web publishing, and collaboration. IGC products are widely used by engineers and design professionals in manufacturing, architecture, and construction, as well as many other disciplines where speed and accuracy are paramount for design collaboration. IGC supports integration to leading enterprise document and content management solution vendors such as Documentum and Open Text Corporation.

Brava! products provide easy-to-use, world-class viewing and annotation (markup) capabilities on the Web and desktop, via server and standalone executables. Net-It products provide publishing capabilities in a neutral, “content sealed format” (CSF) format incorporating Visual Rights security technology to apply integrated and persistent security controls to documents, drawings, and images during the publishing process. ModelPress is a publish-to-view application for 3D model data that has become a standard utility in the design industry. ProjectDox is a self-hosted, secure project collaboration management environment that assists construction project and facility managers with maintaining up-to-date information for all project members and subcontractors. ReproCentral is an online plan room which is sold to the reprographics industry and provides Web-based previewing, print ordering and automated queuing for large blueprint reproduction systems.

Advanced Visual Systems Inc. (AVS) - http://www.avs.com/
Advanced Visual Systems provides industry-leading, interactive data visualization software and solutions that help business, scientific, and engineering users gain critical insight from all types of data. AVS’s OpenVIZ creates easy-to-understand "scenes" that integrate real-time and historical data into powerful decision-making components that can be distributed in various ways. AVS software manipulates and processes extremely large and complex datasets, providing a comprehensive methodology for enterprise solution designers to create high value, high performance analytic applications that present corporate information intelligently and can be extensively customized to meet the specific and constantly-changing requirements of the modern enterprise.
AVS offers more data visualization features and options than any other enterprise technology with rich libraries of 200+ component-based or pre-configured charts, maps, and techniques. Any aspect of data display can be fully controlled and users can quickly capitalize on the power of AVS data visualization through the many filtering, zooming and other hands-on techniques.
Visualization ToolKit (VTK) - http://public.kitware.com/VTK/
The Visualization ToolKit (VTK) is an Open Source, freely available software system for 3D computer graphics, image processing, and visualization used by thousands of researchers and developers around the world. VTK consists of a C++ class library, and several interpreted interface layers including Tcl/Tk, Java, and Python. The graphics model in VTK is at a higher level of abstraction than rendering libraries like OpenGL or PEX and strongly influenced by object-oriented principles, which means it is much easier to create useful graphics and visualization applications. In VTK applications can be written directly in C++, Tcl, Java, or Python with GUI class libraries, making it is possible to build useful applications really fast. VTK supports a wide variety of visualization algorithms including scalar, vector, tensor, texture, and volumetric methods; and advanced modeling techniques like implicit modeling, polygon reduction, mesh smoothing, cutting, contouring, and Delaunay triangulation allowing the mix of 2D imaging and 3D graphics. Professional support and products for VTK are provided by Kitware, Inc. (http://www.kitware.com/) including ActiViz/COM, a complete Microsoft COM interface to The Visualization Toolkit. Using Visual Basic for Applications (VBA) and the included render window controller, users can build compelling 3D documents with Excel, Word, PowerPoint, Outlook, Explorer, and Visual Basic.

Visual Numerics PV-WAVE family of products (http://www.vni.com/products/wave/), which includes PV-WAVE, JWAVE, and TS-WAVE, is a suite of development solutions that allow users to rapidly import, manipulate, analyze, and visualize data of any size and complexity. PV-WAVE also includes a sophisticated set of analysis routines based upon the IMSL Numerical Libraries. These routines have been the industry standard for over 30 years and provide users with unmatched numerical analysis capability for scientific, engineering and business analytics. In addition, Web-based JWAVE provides access to visual analysis applications from anywhere at anytime, and allows users to rapidly analyze, visualize and share critical information across the enterprise.

Open 3D Visualization ToolKit - http://ltc2.smm.org/visualize/
The Science Museum of Minnesota's Learning Technologies Center offers an online community to support scientific researchers, formal/informal educators, and concerned individuals learning how to use open-source 3D visualization tools. This online resource allows members to share models, create and read tutorials, discuss issues, and collaboratively design new tools. 

Other Visualization Examples:

The Brain Technologies Corp. - http://www.thebrain.com/
The Brain Technologies Corp.’s BrainEKP Enterprise Knowledge Platform links disparate data sources into a collaborative workplace accessible through a dynamic, visual interface that unites an organization’s information systems to create a knowledge map that enables the capture and sharing of the company’s business processes and best thinking. WebBrain (http://www.webbrain.com/) uses TheBrain technology to let you search the Web visually, so you can explore a dynamic picture of related information, instead of searching through long lists of text. WebBrain incorporates over 4 million URLs, which are organized into more than 590,000 categories by some 68,000 volunteer editors of the Netscape Open Directory Project (http://dmoz.org/). WebBrain enables effective use of knowledge on the open Web, within the corporate intranet, and even on your personal computer.
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Groxis Inc. - http://www.groxis.com/
Grokker brings together multiple information sources in a single application and presents up to 2,000 results per query with an advanced search menu, customized filters, preview balloons, and intuitive zoom in/zoom out navigation letting you efficiently explore large amounts of results. Grokker presents results in categories, making it easy to discover all the information you need with maps that are endlessly flexible for information sharing, data storage, presentations, syllabi, and reports. Enterprise Grokker delivers essential business data to everyone in the enterprise with an XML-based architecture making it easy to access, analyze, understand, share, and leverage all types of enterprise data. Groxis has announced the free availability of its visualization technology to view Yahoo! search results.
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KartOO - http://www.kartoo.com/en_index.htm
KartOO is a metasearch engine with visual display interfaces. KartOO launches a user’s query to a set of search engines, gathers the results, compiles the most relevant websites, and represents them in a series of interactive maps through a proprietary algorithm providing a visualization of how much relevant information each website contains and how the websites relate to each other. The map contains keywords that were not in the original query, but are related to it and are placed strategically to establish relationships between websites that may be of interest. KartOO Visu Intranet products incorporate metasearch functionality to generate a simple XML flow or graft onto current search tools to transform the results lists into thematic cartographic maps to gain a global view of results.
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Tableau Software, Inc. - http://www.tableausoftware.com/
Tableau Software is a leading provider of visual analysis and reporting solutions to help people see and understand the information in databases by enabling them to build drag and drop visual analyses of their business data. Tableau is based on a new database query language called VizQL that goes a step beyond SQL and MDX query and analytic capabilities by adding support for results visualizations.
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Caliph and Emir - http://caliph-emir.sourceforge.net/
Caliph and Emir are MPEG-7 based Java prototypes for digital photo and image annotation and retrieval supporting graph like annotation for semantic metadata and content based image retrieval using MPEG-7 descriptors and publicly licensed under GPL. Besides reading existing information, which already exists in digital photographs, and transformation of this information to MPEG-7, Caliph supports the creation of new metadata. Semantic information about the image is presented as a directed graph, where the nodes reflect semantic objects, locations, agents, states, times or concepts, and the edges define the relations between these semantic entities. The MPEG-7 description consists of the following parts: metadata description, creation information, media information, textual annotation, semantics, visual descriptors. The experimental metadata based image retrieval tool Emir supports retrieval in file system based photo repositories created with Caliph supporting different types of retrieval mechanisms.
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KNOW Inc. - http://www.knowinc.com/
KNOW Inc. is a joint partner with Valdis Krebs on the development of KNETMAP (http://www.knetmap.com/), a web-based application that provides a visualization of the information exchanges between people in an organization and their knowledge network. User deployed, with Yellow Pages (which contain knowledge artifacts) hyper-linked to each node, KNETMAP is a powerful knowledge management tool that can be used the query an organization, "map it" in terms of its various information flows, and through the comparison of changes in these maps over time, monitor the growth of the strategic capabilities of the organization. The Krebs Toolkit is the companion e-learning product to KNETMAP.

Siderean Software, Inc. - http://www.siderean.com/
Siderean Software’s Seamark Navigation Engine provides a unified, intuitive view of all of an enterprise’s important information, putting control in the users’ hands and ensuring they find exactly the right information when they need it, turning information chaos into comprehension. The Seamark Server presents all of this information in a dynamic, contextual interface that allows users to navigate quickly and effectively. Support for RSS and Atom feeds allows for automatic updated when information users care about is changed or updated. Seamark is simple to install and configure within existing environments and integrates seamlessly with a variety of internal and external information sources, easily adding its intuitive navigation to any portal or web based application.

Mooter Search - http://www.mooter.com/
Mooter Search is a leading provider of intelligent clustering, search, and media personalization software. Mooter provides a Relevance Technology for publishers and advertising aggregators, as well as Mooter Clustering Engine for consumer search engine with a visually intuitive way to navigate through sometimes very confusing amounts of information. Mooter Clustering Engine SDK based on the XML standard allows easy integration with any search engine, database or other content source.
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TextArc - http://www.textarc.org/
TextArc was initially developed as a text analysis tool, and provides a visual representation of an entire text (twice) on a single page to help make sense of the ever-increasing deluge of information that knowledge workers have to absorb in day to day working situations. TextArc is a combination of an index, concordance, and summary that uses the viewer's eye to help uncover meaning.
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MindJet Corporation - http://www.mindjet.com/
MindJet’s MindManager is a leading business information mapping tool for enhancing the productivity of teams and individuals. MindManager provides an intuitive visual interface that rapidly captures, organizes, and shares information resulting in more thorough analyses, better information management, smoother processes, and faster execution from flexible, relational map-based visualizations of a central topic with branches to related subjects, issues, tasks, and deliverables including resources such as live links and documents. The Gyronix Dynamic Planning System (http://www.gyronix.com/) uses MindManager as the platform for their Results Manager enabling clients to quickly and efficiently capture team brainstorming, build plans, assign tasks and timelines and keep track of detailed activities within an intuitive graphical interface.
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Ontopia AS - http://www.ontopia.net/
Ontopia provides their Ontopia Knowledge Suite (OKS), a leading Topic Maps application development platform with Vizigator, a tool for visualizing knowledge structures including extended support for Semantic Web applications. The Vizigator includes two components: the VizDesktop, used by application designers to control colors, shapes, fonts, and icons, and the VizLet, a Java applet that can be embedded in OKS applications.
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Oculus Info Inc. - http://www.oculusinfo.com/
Oculus Info is a software services consulting group which does analysis, design and development of innovative business visualization solutions. Oculus for .NET and Oculus for Java Technology are commercial software products consisting of state-of-the-art class libraries and rendering engines for business visualization application development and deployment. Oculus Info and Endeca Technologies (http://www.endeca.com/) recently announced a technology partnership to bolster Endeca’s search, navigation, and analysis products with Oculus’ next-generation information visualization capabilities. GeoTime is an Oculus commercial product for the concurrent visualization of geospatial and temporal data. With GeoTime, analysts save time, and gain more insight working with complex data over space and time within a single, highly interactive 3D view. Oculus Info’s tools can be applied to industry sectors such as the capital markets, banking, retail, government, insurance, and defense, delivering solutions for portfolio and risk management, trading analytics, real-time auction systems, customer management, text visualization, credit analysis, fraud detection, network analysis, electronic warfare, C2, environmental impact and GIS information visualization.
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IHMC CmapTools - http://cmap.ihmc.us/
The Institute for the Interdisciplinary Study of Human & Machine Cognition (IHMC) was established in 1990 as an interdisciplinary research unit of the University of West Florida now has more than 115 researchers and staff investigating a broad range of topics related to understanding cognition in both humans and machines with a particular emphasis on building computational tools to leverage and amplify human cognitive and perceptual capacities. IHMC CmapTools software empowers users to construct, navigate, share, and criticize knowledge models represented as Concept Maps.

[image: image63.png]Welcome to the Web Site of

6-‘% THMC CmapTools
CmapTools
oiecae oo .

FKIHMC — A University Affiliated Research Institute

e

The IHIC CmapTools was MS it
Software empowers developed build
users to construct, B facilitates the

navigate, share, and it manipulation of

eriticize knowledze
models represented

for Human in this Web Site

s Concept Maps e 1 concept T
(IFMC) Mapy — nav\ga(ed by
: Dncumented

v

are bule e 1. Clicking »
55 ot ons |-, —»| [IAME Cmagont
/ under a Concept
* : —

CmapTools
2. Selecting one
\ / of the choices that | for IHMC CmapTools
o0 b is Displayed example

T

will

De loaded
;

3. Open the Selected
Concept Map, Image,
Video, Web Page, etc





OriginLab Corporation - http://www.originlab.com/
OriginLab produces professional graphing and data analysis software for scientists and engineers. Our products are designed to be easy-to-use, yet have the power and versatility to provide for the most demanding user. Origin and OriginPro provide a robust platform for building custom graphing and analysis tools with their integrated C programming capabilities and hundreds of provided NAG functions. Intuitive analysis tools offer statistics, curve fitting, signal processing, and peak analysis with over 60 basic plot types to allow you to quickly create 2D, 3D, contour, and image graphs. Users can instantly change the look of any graph by applying graph themes. 

Statsoft, Inc. - http://www.statsoft.com/
Statsoft’s STATISTICA suite of products have a wealth of analytic and graphical capabilities that have been successfully utilized across a range of industries and applications for process improvement, product quality evaluations, empowering research and development activities, and countless other applications. STATISTICA provides a comprehensive array of data analysis, data management, data visualization, and data mining procedures utilizing predictive modeling, clustering, classification and exploratory techniques that can be deployed within enterprise and web-based server platforms.

netViz Corporation - http://www.netviz.com/
netViz software enables organizations to leverage existing disparate corporate data and employee knowledge to build consolidated visual representations of their complex IT and business systems, resulting in a clear understanding of data, interconnections, relationships, and dependencies and storing enterprise information graphically and hierarchically to help understand and manage IT and systems.
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Cytoscape - http://www.cytoscape.org/
Cytoscape is an Open Source bioinformatics software platform for visualizing molecular interaction networks and integrating these interactions with gene expression profiles and other state data.
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Hummingbird Ltd. - http://www.hummingbird.com/
Hummingbird Enterprise for ESRI enables organizations to link enterprise content with geographic information systems (GIS) data and maps, simplifying access to multiple information sources through the map interface. Companies and government agencies can associate departments and processes together in a common mapping interface, streamlining collaboration and information exchange and management. Hummingbird provides its core set of products as a toolkit for software developers, who require a rich set of content and knowledge management functionality to supplement their products.
Grove Consultants International - http://www.grove.com/
The Grove Consultants International is a process-consulting firm committed to advancing the art and practice of collaboration. Grove has pioneered enormously productive visual approaches for achieving these results that consistently stimulate participation, focus big-picture thinking, enhance group memory, and win commitment. Grove published tools and templates support the manual generation of Story Maps and collaborative experiences.
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Xplane Corp. - http://www.xplane.com/
Xplane is an information design firm that develops visual maps and stories to make complex business issues easier to understand. Consulting services help enterprises to visualize complex business issues and develop shared vision in collaborative, facilitated sessions. Methodology includes facilitation and visualization via Pictonics, a proprietary visual language.
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MindMaps Study Aids for Visual Learners - http://carolyn.jlcarroll.net/WebSiteMap.html
Carolyn D. Jacobson has produced “Study Aids for Visual Learners,” a site designed for visually oriented learners with MindMaps to help understand the whole picture of complicated subjects. The site has Learning Theories and Theorist's study aids, Accelerated Learning MindMaps, and extensive links to interesting learning theory sites.

Modes of Teaching and Learning Mind Map
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Marco Cosimetti’s MindMap for Web Links - http://ourworld.compuserve.com/homepages/Marco_Cosimetti/link2.htm
Marco Cosimetti presents a MindMap for web links on his personal site, a concept originated and popularized by Tony Buzan (Buzan Centres - http://www.buzan.org/), also creator of the concept of Mental Literacy. Mind Maps can be used to aid learning, memory, creativity, decision making, organizing your own or a group’s thoughts, problem solving, teaching, and presentation. 
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Portal, Communities of Practice (CoP) and Collaboration Tools:

Strategic Planning Consultants has identified five initial software suites that can perform most or all of the required special functions and profiled them in a previous section, “Primary Software for Possible ELRP Utilization.” They are prime candidates for anchoring the ELRP’s special capabilities and a selected product from this or an expanded group will be complemented by additional software products where gaps exist, generally in the Portal Creation and Maintenance or Communities of Practice (CoP) and Collaboration domains. Each of these prime candidates is described above and its projected functionality and capabilities mapped on a separate Ranking Chart, with emphasis on the ELRP’s special functions Ontology and Taxonomy Authoring and Maintenance, Text Mining/Semantic Analysis, Meta Tagging and Database Repository, and Knowledge Visualization and Navigation.
Functions for Portal Creation and Maintenance as well as those supporting Communities of Practice (CoP) and Collaboration are more likely to be supported by incremental functionality added with other programs than within these prime candidate suites. An example diagram follows, illustrating how combining Semagix’s Freedom Suite with Lumen’s Lumenation Portal Framework enables a full range of special functions and solutions to “snap” into the basic portal structure and capabilities, readily integrating together. Clearly these two products in combination have little functional overlap while together delivering strength in all six of the primary functional categories. During the pilot implementation, the project team would further research, formally evaluate, recommend, and adopt Open Source and commercial software tools to best meet the project’s IT framework, defined CoP needs, and overall budget.
Lumen Software - http://www.lumensoftware.com/
The Lumen Portal Framework, Lumenation, is a middleware framework environment that provides organizations with the ability to immediately deploy enterprise ready functionality integrated with both new and existing applications. Lumen Software has developed a range of solutions for business and education that “snap” into the Portal Framework and immediately integrate into a customers existing directory structure to authenticate users and provision their applications and rights automatically all accessed through a browser. The Lumen Data Portal enables organizations to easily disseminate and access key organization and department information with functions such as announcements, policies posting, department updates, calendars, events and activities, emergency alerts, bulletin boards and discussion forums, survey tools, and access to existing applications.
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Additional Portal Creation and Maintenance Tools:

Apache Software Foundation - http://www.apache.org/
Apache Portals (http://portals.apache.org/) is a collaborative software development project dedicated to providing robust, full-featured, commercial-quality, and freely available portal-related software on a wide variety of platforms and programming languages. This project is managed in cooperation with various individuals worldwide (both independent and company-affiliated experts), who use the Internet to communicate, plan, and develop Portal software and related documentation.

Jetspeed-2 is a next-generation Open Source implementation of an Enterprise Information Portal, using Java and XML, with a user-customizable portal system, supporting a rich feature set and mature user base. Jetspeed-2 is conformant to the Java Portlet Standard and will provide a standard mechanism for the deployment of portlets with a highly scalable architecture featuring multi-threaded functionality and based on a component architecture. 

eXo Platform SARL - http://www.exoplatform.com/
eXo Platform provides portal platform technology via Open Source software licenses with low cost of ownership and backed up by expert technical support services. The eXo Platform Enterprise Edition is targeted at companies that need a high load Internet site and elaborated functionalities such as the execution of operational tasks from virtual desks. Core portlets support administration functions such as registration, login/logout, monitors and layout customization while the Edit Portlet allows identified users to create portlets' contents. The portlet also allows the introduction of another web application in the portal, making it possible to use PHP, ASP or CGI applications in Java portlets.

Out of the box capabilities include synchronous and asynchronous communication tools (chat, forum, e-mail), calendaring, RSS (content syndication), a Content Management System (CMS), and a J2EE application server with transaction management features and an EJB container. The portal is based on Java Server Faces (JSR-127), which is a new web framework paradigm providing a real Model-View-Controller (MVC) reference architecture allowing developers to deal with components and events on the web layer. The Portlet Container is a certified Open Source implementation of the portlet API specification (JSR 168).

The GridSphere Project - http://www.gridsphere.org/
The GridSphere Portal Framework provides an open-source portlet-based web portal that enables developers to quickly develop and package third-party portlet web applications that can be run and administered within the GridSphere portlet container. GridSphere provides two portlet implementations, one that is fully JSR 168 compliant and the other based upon the IBM WebSphere Portlet API, both including a set of core portlets and portlet services that provide the basic infrastructure required for developing and administering web portals. Portlet development is supported using Java Server Faces (JSF) standard, enabling the easy development and integration of new portlet applications. There are administration portlets for creation of users, groups, portlet management and layout customization, built-in support for Role Based Access Control (RBAC) separating users into guests, users, administrators, and super users, as well as persistence of data provided using Hibernate JDO/OQL for database support.
Jboss, Inc. - http://www.jboss.com/
JBoss Enterprise Middleware System (JEMS - http://www.jboss.com/products/index) offerings includes JBoss Portal (http://www.jboss.com/products/jbossportal), an open source and open standards Java-based platform for hosting and serving a portal’s web interface, publishing and managing its content, and customizing its experience with zero cost licensing. JBoss Portal leverages the power of JEMS including the JBoss Application Server, JBoss Cache, JGroups, a content management system (CMS), and Hibernate, a powerful, ultra-high performance object/relational persistence and query service for Java. Message Boards support category and forum creation and modification, instant one-click replies to posts, and flood control.

Liferay, LLC - http://www.liferay.com/
Liferay Portal is an Open Source portal that helps organizations collaborate more efficiently by providing a consolidated view of disparate applications and is used by large and small organizations all over the world. Liferay has an extensive list of features that compares with most commercial portals, but without the high license fees, but providing professional support when needed. Liferay is made available under the MIT/Apache/BSD licenses, which are business friendly and contain no license fees or reciprocity clauses. Liferay leverages off of Struts and Tiles to follow the MVC pattern. Resultant portals can hot deploy any JSR 168 compliant portlet, custom written or bought from a portlet vendor while compliance to the WSRP web services standard that allows one to publish and consume portlets to and from external portals. Liferay provides Content Management System (CMS) functionality via a set of portlets that give your organization a flexible templating tool built on top of XSLT technologies allowing sites to cleanly separating content from the look and feel of a site. Liferay is designed to be application server agnostic so you are not locked into a specific server and is also database agnostic using Hibernate as the ORM tool for the persistence layer enabling pluggable databases. Liferay provides many useful portlets: Blogs, Calendar, Document Library, Journal (CMS), Image Gallery, Mail, Message Boards, Polls, RSS, and Wiki as a great starting point for a portal deployment.
Stoneware, Inc. - http://www.stone-ware.com/
Stoneware's webNetwork provides the security of an SSL VPN appliance with the services of a web portal creating a single, secure access point that presents all computing resources in a unified webDesktop. Stoneware's webNetwork reduces the cost and complexity of deploying web and network applications securely across the Internet and allows organizations to securely deploy web and network applications to remote users over a secure SSL connection through a standard web browser interface. webNetwork provides users with their own personalized view of web services and resources organized in a "dashboard" layout that will place the most critical information on their web desktop. webNetwork includes support for Community Applications such as personal and shared calendars for users and groups, online discussion forums with the ability to assign forum participants and moderators as well as search all online forums, and system news and alert services that can provide notifications to users, groups, and organizational units.
Stoneware's Portal Add-on Pack is a set of services designed to enhance webNetwork implementations with a comprehensive set of portal features including reporting, publishing, and searching capabilities. A Data Mining Schema Wizard allow browsing of database schemas, while the Feature Exploration Wizard displays the functions and features of the connected database(s), and Interactive SQL allows submittal of native SQL statements to run against any connected database.

Additional Communities of Practice (CoP) and Collaboration Tools:

Akiva.com - http://www.akiva.com/
Silk is an open source solution designed to provide seamless integration of collaborative applications such as email clients, IM programs and meeting applications while providing a centralized web portal into an enterprise’s content and the collaboration surrounding it. WebBoard 8 is a powerful and easy to use collaborative message board tool with communication and messaging features that have made it a leading product for the Windows Server market including threaded discussions, email discussions, chat rooms, IM, RSS, calendar, whiteboard, blogging, etc. ChatSpace Community Server contains a complete array of real-time community and support applications including chat, message boards, instant messaging, live events, and queued help.

CollabNet, Inc. - http://www.collab.net/
CollabNet Enterprise Edition and Team Edition are integrated environments for software management, knowledge management, and communication management that deliver a new level of on-demand, dynamic collaboration, communication, and coordination for all team members and key stakeholders that ensures software projects are delivered on- time, on-target, and on-budget. the Software Management System. This system provides the core functionality to manage a team’s software assets. the Knowledge Management System. This system enhances the ability of developers to collaborate on projects through structured and permission-based sharing of all information relative to a software project. A complete hierarchical document and file management facility is included along with a cross-project search facility, thus enabling developers to reference and search all documents related to a project. the Communication Management System. This system is naturally integrated within each environment and eliminates the tedium of manually keeping the collective team up to date on status, fixes, changes, etc. Automatic emails are sent to appropriate team members when code is checked in or out, for issue changes, or other triggered actions. Discussion forums and an announcement facility are also available to collectively work through any issues and automate the process of announcing project status to the appropriate team members as well as to larger audiences.
del.icio.us - http://del.icio.us/
del.icio.us is a social bookmarks manager that allows users to easily add web pages to their personal collection of links, to categorize those sites with keywords, and to share the collection with others. After registering for the service and adding a simple bookmarklet to one’s browser, users can add information about web page including descriptive terms to group similar links together and add notes for yourself or for others. What makes del.icio.us a social system is its ability to let users see the links that others have collected, as well as showing who else has bookmarked a specific site. Users can also view the links collected by others, and subscribe to the links of people whose lists they find interesting.

EMC Corporation's Documentum - http://www.documentum.com/
EMC Corporation’s Documentum provides enterprise content management solutions as part it's information lifecycle management (ILM) strategy. With a single platform, Documentum enables people to collaboratively create, manage, deliver, and archive the content that drives business operations from documents and discussions to e-mail, Web pages, records, and rich media. Documentum eRoom (http://www.documentum.com/products/glossary/eroom.htm) provides a rapidly deployed and adopted web-based collaborative workplace that enables distributed teams to work together to accelerate and improve development and delivery of products and services, optimize collaborative business processes, and improve innovation, problem-solving, and decision-making. eRoom is flexible and configurable, and can be adapted to support a wide range of business processes. eRoom features a flexible, highly intuitive work environment, configurable approval process and multi-topic, multi-threaded discussions, polling/voting capabilities, browser-based client access and end-user administration, site-wide search capabilities for content, members, and workplaces, team calendars and project inbox, a structured project planning tool with Gantt charts and reporting features, as well as an enterprise architecture with centralized management, administration, and services.
Grove Technologies - http://www.grovesite.com/
GroveSite 4.0 provides easy and affordable web-based collaboration that allows groups to be online and working together within minutes with a collaboration site where projects can be managed, files can be shared, and discussion can take place, in less than a day's time. GroveSite's Discussion Forums provide a user-friendly alternative for team collaboration where dispersed or multi-company team can post messages and respond to messages around the clock via a secure web environment. Discussion Forums are easy to set up and there is no limit on the number of forums that can be created per site. GroveSite lets users share documents relevant to the discussion thread and utilize the built-in email notification to let others know that a discussion thread has been updated. GroveSite now also enables project teams to manage a structured project plan featuring tasks, responsibilities, timetable, status, milestones, task dependencies, late alerts, and Gantt chart reporting.
iCohere, Inc. - http://www.icohere.com/
iCohere’s platform integrates technology and approaches from diverse fields including e-learning, knowledge management, online communities, and workgroup collaboration to support collaborative group processes that engage people in productive ways. iCohere’s software includes four core capabilities that together create an integrated experience that leads to productive relationship building, knowledge sharing, collaborative learning, and project collaboration. Facilitation tools and templates streamline group communication and maximize the effectiveness of online interactions.

Open Source Applications Foundation (OSAF) - http://www.osafoundation.org/
OSAF’s Chandler is an open source Personal Information Manager (PIM) intended for use in everyday information and communication tasks, such as composing and reading email, managing an appointment calendar, keeping a contact list, general information management, managing tasks, as well as a platform for developing information management applications. With Chandler, users can organize diverse kinds of information for their own convenience with a rich ability not only to associate and interconnect items, but also to gather and collect related items in a single place, creating a context sensitive "view" of many types of data, mixing-and-matching email, mailing lists, instant messages, appointments, contacts, tasks, free-form notes, blogs, web pages, documents, spreadsheets, slide shows, bookmarks, photos, MP3's, and so on. Chandler collaboration capabilities are built on top of two coordinated capabilities: the sending and receiving messages which form a stream (email, IM's, even blogs), and creating, reviewing, and publishing documents (web pages, word processing). 

Open Text Corporation - http://www.opentext.com/
Livelink for Collaboration, Livelink for Communities of Practice, and Livelink Touchpoint are comprehensive enterprise collaboration software suites that breaks down the geographic, departmental, and time barriers of today's global enterprises to enable effective collaboration across the organization.

They provide a web-based environment for project teams to work together more effectively, shortening cycle times and ensuring that deadlines are met. They also include online meeting and calendaring capabilities to ensure that team meetings are effectively prepared, scheduled, and conducted, and that meeting decisions and action items are carried out.
orgnet.com - http://www.orgnet.com/
InFlow Social Network Mapping Software performs organizational network analysis and visualization
Organizational network analysis with network mapping and measuring software. Social network analysis (SNA) is the mapping and measuring of relationships and flows between people, groups, organizations, animals, computers or other information/knowledge processing entities with individual network measures such as Degree Centrality, Betweenness Centrality, Closeness Centrality, and Network Centralization that can clearly identify Boundary Spanners and Peripheral Players.
phpBB Group - http://www.phpbb.com/
phpBB is a high powered, fully scalable, and highly customizable Open Source bulletin board package with a user-friendly interface, simple and straightforward administration panel, and helpful FAQ. Based on the powerful PHP server language and a choice of MySQL, MS-SQL, PostgreSQL or Access/ODBC database servers, phpBB is the ideal free community solution for all web sites. Key features include private or public forums, unlimited forums and posts, private messaging system, personal profile creation and avatars, complete customization with templates, multiple language interface, powerful and extensive authorization and permission management system, powerful search utility, and a database abstraction layer to enable seamless support of several database servers.

Quindi Corporation - http://www.quindi.com/
Quindi Meeting Companion software is an easy-to-use desktop application that captures audio, video, notes and data, including PowerPoint slides, screenshots and whiteboards. Meeting Companion runs unobtrusively, recording and indexing every asset of high-content meetings in one place, in one file, where it is readily available for reviewing, authoring, forwarding, searching, and archiving. Such a tool could be added to the ELRP environment to enhance and support synchronous real-time collaboration about individuals and groups and thus augment the more standard asynchronous collaboration capabilities of discussion forums, calendaring, project management, and other such mechanisms. By making meeting content searchable, reusable and shareable, Quindi would reduce barriers between distributed team members, capture expert knowledge in original form, retain ideas and intellectual capital, and streamline transfer of information.

SiteScape, Inc. - http://www.sitescape.com/
SiteScape provides collaborative solutions that specifically address the communication and program management needs of large and/or distributed teams in business, government, and the military to meet their most mission-critical requirements for sharing information across any boundary: organizational, geographic or temporal. Easy-to-use, web-based solutions offer an ideal combination of scalability, security, usability, and flexible customization to meet customers’ precise requirements. SiteScape Forum provides industrial strength, platform-independent core technology to rapidly deploy mission-critical solutions that require sharing knowledge and ideas across any boundary. SiteScape Zon integrates web conferencing, teleconferencing, instant messaging, user presence detection, and contact management in a best-of-breed solution that is easy to use, cost-effective to own, and resides securely behind enterprise firewalls. WebWorkZone delivers all the power and flexibility of SiteScape technology in a hosted, subscription-based environment allowing users to design and deploy mission-critical, web-based solutions, while minimizing initial investments and ongoing administrative costs.

Socialtext Incorporated - http://www.socialtext.com/
Socialtext Enterprise provides enterprise strength and wiki simplicity for large businesses. 

Socialtext.net provides quick and simple collaboration. Our web-based hosted service for teams in small and medium sized businesses allows you to get started right away. 

Socialtext.org provides business-class collaboration and non-profit pricing for academic institutions and non-profit organizations.
TeamDirection Inc. - http://www.teamdirection.com/
TeamDirection provides visually intuitive Project tools for Groove Virtual Office that let project members at any business or technical skill level see how the project is progressing, where they stand with respect to their own tasks, as well as other tasks contingent on their completion. They can update their progress using the graphical user interface, and resolve issues quickly using linked discussions. The Dashboard provides a cross-project view over multiple shared spaces. Project managers and members can see at-a-glance what needs attention, and easily create reports of critical items or any other filtered view of project tasks, meetings, and milestones. Both data and communications are fully secured by the underlying Groove Networks platform. Project members may be internal or external to an organization and are easily invited using Groove IM or e-mail.
Tomoye Corporation - http://www.tomoye.com/
Tomoye’s Simplify Communities of Practice platform helps knowledge intensive organizations build successful online communities and make the most of collective know-how, sharing information worldwide, and discussing common goals, best practices and gathering information about common purposes. 

Traction Software, Inc. - http://www.tractionsoftware.com/
Traction Software, Inc. (formerly Twisted Systems, Inc.) is funded in part by In-Q-Tel, the venture arm of the CIA, and seeks to eliminate the frustrating and costly inefficiencies in team communications and information management by creating a revolutionary web-based end-user hypertext journaling system. Traction Software's Enterprise Weblog software creates an information sharing system that works like the web and provides a dramatically efficient communication, collaboration, and knowledge-sharing medium that presents business information and working communications in context, over time. The platform supports team performance while flagging what's important in "unstructured information" to simply and easily harvest, organize, and share business-critical knowledge, communication, and information from email, the web, Microsoft Office, and many other applications in a single dynamic writable hypertext system which can plug into existing infrastructure or operate stand-alone on an Intranet or Extranet. TeamPage is configured for varying numbers of projects and named users for working communication and information capture within and between teams, reducing the need for status meeting and increasing the opportunity for such stakeholders to participate or comment in day to day activities.

WebEx Communications - http://www.webex.com/
WebEx, a leading provider of collaborative web meeting applications, provides online meetings, web conferencing, teleconferencing, conference calling, and video conferencing services created for today's enterprise. WebEx is in the process of acquiring Intranets.com (http://www.intranets.com/), a leading provider of asynchronous collaboration applications for small and medium-size businesses. Intranets.com provides an on-demand suite of asynchronous collaboration tools for team collaboration, project management and partner coordination. The integrated suite includes secure document sharing, group scheduling, task management, database applications, discussion forums, and contact directories. The acquisition will enable WebEx to offer a comprehensive, cost-effective, on-demand web collaboration suite that includes both real-time and asynchronous capabilities. 

Wikimedia Foundation Inc. - http://en.wikipedia.org/wiki/Wikimedia
Wikipedia Encyclopedia (http://en.wikipedia.org/) is a web-based, multi-language, free-content encyclopedia written collaboratively by volunteers and sponsored by the non-profit Wikimedia Foundation. Wikipedia has editions in about 200 different languages (about 100 of which are active) and contains approximately 1.6 million entries both on traditional encyclopedic topics and on almanac, gazetteer, and current events topics, making it one of the most popular reference sites on the web. It is edited by volunteers in wiki fashion, meaning articles are subject to change by nearly anyone. Wikipedia's volunteers enforce a policy of "neutral point of view" whereby views presented by notable persons or literature are summarized without an attempt to determine an objective truth, but because of its open nature, vandalism and inaccuracy are problems. It has spawned several sister projects, such as Wiktionary, Wikibooks, and Wikinews. Wikipedia uses Apache Software Foundation’s (http://www.apache.org/) Lucene (http://lucene.apache.org/), a high-performance, full-featured Open Source text search and index engine API and library written entirely in Java. 
Yahoo! Search - http://search.yahoo.com/
MyWeb 2.0 Social Search Engine Beta (http://myweb2.search.yahoo.com/) is somewhat like del.icio.us. It allows users to create their own personal searchable web, tag and save content that matters to them, find better answers from people they trust, connect to friends and share what they know, search or browse to discover what your community knows, and discover what others have tagged and shared. MyRank is Yahoo!'s personal search technology powering My Web 2.0.
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Appendix A gives an overview of a selection of E-Learning Research Centers and Communities of Practice (CoP) based in various government, educational, non-profit or industry environments of potential interest to other e-learning researchers and the ELRP initiative. Individual researchers and their institutions will be interviewed and profiled during the Phase 1 Pilot and Phase 2 Implementation Phases to initially populate the metadata repository. These institutions and CoP are also important in the consideration of potential transfer and sustaining models for the ELRP Phase 3.

Appendix A - E-Learning Research Centers and CoP
U.S. Government Military Research Programs

	Advanced Distributed Learning Co-Lab

URL: http://www.adlnet.org/
Location: Alexandria, Virginia and elsewhere
	Description: The Advanced Distributed Learning (ADL) Initiative is a collaborative effort between government, industry and academia to establish a new distributed learning environment that permits the interoperability of learning tools and course content on a global scale. ADL's vision is to provide access to the highest quality education and training, tailored to individual needs, delivered cost-effectively anywhere and anytime.

	Parent: U.S. Dept. of Defense, Office of the Secretary of Defense (OSD)
URL: http://www.defenselink.mil/osd/ 
	Primary Competencies and Interests: Advanced Distributed Learning (ADL), Sharable Content Object Reference Model (SCORM)

	Notable Individual(s):

   Dr. Robert A Wisher, Director, ADL Initiative

http://www.adlnet.org/index.cfm?fuseaction=bioginfo&bioid=20
   Dr. Michael Freeman, Deputy Director, ADL Initiative

http://www.adlnet.org/index.cfm?fuseaction=bioginfo&bioid=29
	Specific Programs and R&D of Interest: The ADL Co-Lab Network is comprised of: the Alexandria ADL Co-Laboratory (Alexandria, Virginia); the Joint ADL Co-Laboratory (Orlando, Florida); the Academic ADL Co-Laboratory (Madison, Wisconsin); and the Workforce ADL Co-Laboratory (Memphis, Tennessee). The ADL Initiative established an ADL Partnership Lab in the United Kingdom in 2002 and in Canada in 2004.

ADL has specific programs of interest in Repositories, Gaming, Simulation, and Intelligent Tutoring Systems (ITS), Performance Aiding and SCORM.


	Army Research Institute for the Behavioral and Social Sciences

URL: http://www-ari.army.mil/
Location: Arlington, Virginia
	Description: Lead Laboratory for Training, Leader Development, and Soldier Research and Development.

	Parent: Office of the Deputy Chief of Staff for Personnel (ODCSPER), U.S. Army or Army G-1
URL: http://www.armyg1.army.mil/
	Primary Competencies and Interests: ARI's Training S&T Program includes projects that develop innovative technologies and strategies for training versatile, multiskilled soldiers and leaders, preparing units for Future Force missions, maximizing the effectiveness of simulation-based training, and capitalizing on web-based, distributed learning techniques to provide instruction wherever and whenever needed. The goal is to transform Army training to better prepare future combat systems soldiers and units to win on future battlefields.

	Notable Individual(s):

   Dr. Zita Simutis, Director

   Dr. Steve Goldberg, Orlando Field Unit

   Dr. Barbara Black, Ft. Knox Field Unit

   Dr. Dennis Wightman, Ft. Rucker Field Unit
	Specific Programs and R&D of Interest: 

Techniques and Tools for C4ISR Training of Future Brigade Combat Team Commanders and Staffs

Defining and Measuring Digital Skill Proficiency

Future Force Warrior Training

Virtual Individual and Collective Training for Future Force Warriors

Simulation-Focused Collective Aircrew Training

Unit Training Technologies for Future Forces

Strategies and Tools for Maximizing Active/Reserve Component (AC/RC) Performance

Distributed Training Tools for Collaborative Environments

Digital Skills Training for Net-Centric Operations


	NAVAIR Training Systems Division (TSD)

URL: http://www.ntsc.navy.mil/
Location: Patuxent River, MD and elsewhere
	Description: NAVAIR Training Systems Division (TSD) is the Navy's source for a full range of innovative products and services that provide complete training solutions including requirements analysis, design, development and full life cycle support. NAVAIR TSD has the ability to provide continuous learning across a wide variety of applications (aviation, surface, undersea, etc.) and integrates the science of learning with performance-based training and measurement of training effectiveness focused on improving the performance of Sailors and Marines. In addition to its mission as the principal Navy activity for development of training systems, NAWCTSD provides services for the Marine Corps, Army, Air Force, other agencies, and foreign governments.

	Parent: U.S. Navy, Naval Air Systems Command (NAVAIR)

URL: http://www.navair.navy.mil/
	Primary Competencies and Interests: The Naval Air Warfare Center Training Systems Division (NAWCTSD) has comprehensive simulation and training systems responsibilities, ranging from research and technology base development in the Human Performance Research Area through training system acquisition and life cycle support. NAWCTSD is unique in this integrated role because it conducts research to understand and improve human performance; specifies the training device's engineering, instructional, and operational requirements; selects the contractor; evaluates the trainer as it is being built; and ensures the trainer can be properly operated and maintained in the field.

	Notable Individual(s):

   Dr. Daniel Dwyer, Head - Behavioral Training Research
	Specific Programs and R&D of Interest: Objective-Based Mentoring, Embedded Scenario-Based Distributed Team Training, Advanced Distance and Distributed Learning, Virtual Technologies and Environments, Human Behavioral Representation (HBR) and Computer Generated Forces (CGF) for Military Simulation. (Note - the web site has project descriptions only from FY02. Need more recent project descriptions).


	Air Force Research Laboratory (Warfighter Training Research Division)

URL: http://www.mesa.afmc.af.mil/
Location: Mesa, AZ
	Description: The division’s mission is to "develop, demonstrate, evaluate, and transition training technologies and methods to train warfighters to win." The mission is accomplished through an open, collaborative environment in which government, academia, and industry team with users and customers to develop and exploit new technologies, applications, and environments that will support the warfighter. The collaboration is designed to improve development, validation, and transition of needed training products to users, customers, and solution providers supporting the premise of "training the way we intend to fight" and recognizing that "training is the peacetime manifestation of war."

	Parent: Air Force Research Lab, Air Force Materiel Command

URL: http://www.afmc-pub.wpafb.af.mil/
	Primary Competencies and Interests: Behavioral research, modeling and simulation, networking, night vision training, training effectiveness research

	Notable Individual(s):

   Dr. Herbert Bell, Division Technical Advisor

   E-Mail: Herbert.bell@mesa.afmc.af.mil
	Specific Programs and R&D of Interest: Agent-based Modeling and Behavior Representation (AMBR); Cockpit Resource Management Training Research; Command, Control, and  Communications Simulation, Training, and Research System; Distributed Mission Training  Technology and Methods; Distributed Mission Training Visual  Systems; Electronic Warfare Simulation; Multilevel Security (MLS) Guard; Multitask Trainer Unit-level Trainer: A-10, F-16, C-130; Night Vision Device (NVD) Training Research; Operational Requirements Analysis, Mission Performance Impact Assessment, and Embedded Performance Support Technologies; Performance and Learning Models Research Program; Simulator Database Generation for Real-Time Display;  Space Warfighter Mission Rehearsal and Training Research; Super High-Resolution Visual Displays for Flight Simulation; Uninhabited Air Vehicle Behavioral Research and Training Systems Development; Virtual Environment Safe-for-maintenance Trainer (VEST); Visual Threat Recognition and Avoidance Trainer (VTRAT); Visual and Perceptual Research; and Technical Document Archive


	Executive Office - Simulation, Training and Instrumentation

URL: http://www.peostri.army.mil/

Location: Orlando, Florida, U.S. 
	Description: Provide life cycle management of interoperable training, testing, and simulation solutions for soldier readiness and the defense community.

	Notable Individual(s): Michael Macedonia 
   Name, Chief Scientist

   407-384-3805   michael_macedonia@peostri.army.mil
	Specific Programs and R&D of Interest: The Virtual Reality Battery Command Post (VRBCP) is being developed to simulate a threat Command, Control and Communications (C3) system. The VRBCP will be a virtual reality simulator that will use a glove for tactile feedback and the interior of the vehicle will be rendered through 3-D graphics in a Head Mounted Display (HMD). The threat vehicle is deployed at the battery level and is used to communicate between upper echelon C3 vehicles and with co-located radar systems. The VRBCP will send targeting data and assignments to subordinate fire control systems. 


	Air Force Institute for Advanced Distributed Learning 

URL: http://www.au.af.mil/au/afiadl/

Location: Maxwell AFB, AL
	Description: Air Force Integrated Learning Center (AFILC) is an enterprise-wide learning environment that provides on-demand education, training, experiential opportunities, and performance support to meet mission requirements and improve readiness. This on-line learning environment is supported by 

a robust learning infrastructure which includes the ADL Learning Center, (a Meridian learning management system), an e-Customer Support Center, (electronic help desk) and the ADL Repository, (learning object storage) fused together into a collaborative, seamless, and cost effective strategy for e-learning on the Worldwide Web

	Parent: Air University 

URL: http://www.au.af.mil/
	Primary Competencies and Interests: The institute supports formal training and educational programs of the Air Force, Air National Guard, and Air Force Reserve. The institute provides career broadening courses to people throughout the Department of Defense and to civil service employees in all federal agencies.

	Notable Individual(s):

  Col  Kim A. Bowling 

  Commander

  334 953 2014
	Specific Programs and R&D of Interest: AFIADL operates in a fully automated environment. Course development, production, distribution, and the registrar and student administration functions are managed on a sophisticated system consisting of nearly 400 PCs and a mainframe. To profit from rapidly growing technological capabilities, AFIADL is enhancing its efficiency and productivity by procuring advanced computer systems and software. The new equipment and software should greatly enhance AFIADL's ability to meet the needs of the Air Force for better training at a better price. Students will experience better service and enjoy more current lessons. All of these AFIADL improvements will contribute to increased Air Force readiness. 




Appendix A - E-Learning Research Centers and CoP (Continued)

U.S. Government Dept. of Education Research Programs

	Office of Educational Research and Improvement (OERI) 

URL: http://www.ed.gov/about/offices/list/os/technology/distance.html
Location: 
	Description: The U.S. Department of Education's Office of Educational Technology (OET) develops national educational technology policy and implements this policy through Department-wide educational technology programs.

	Parent: U.S. Department of Education, Office of Postsecondary Education
URL: http://www.ed.gov/about/offices/list/os/technology/index.html
	Primary Competencies and Interests: Conceptualizes and directs research into various Distance Learning issues. 

	Notable Individual(s): 

Susan Patrick, Director

susan.patrick@ed.gov
The Office of Educational Technology
400 Maryland Avenue
FB6 - 7E222
Washington, DC 20202
Phone - (202) 401-1444
Fax - (202) 401-3941
   
	Specific Programs and R&D of Interest: 

Distance Education Demonstration Program - Authorized in the 1998 Higher Education Amendments to determine the statutory and regulatory requirements that should be altered to provide greater access to distance education programs. Congress recognized the importance of the growing trend toward distance education as an option to on-campus study and its potential for increasing access for some groups of students, but wished to proceed cautiously in amending the statute. Most of the restrictions on the growth of distance education were placed in the HEA in response to perceived abuses of Title IV Student Financial Assistance, particularly abuses relating to program quality. As a result, the legislation establishes that a primary purpose of the program is to test the quality and viability of expanded distance education.

States Study Technology's Impact on Student Achievement - $15 million in grants to conduct rigorous, scientific evaluations of how technology impacts student achievement in elementary and secondary education. AK, MA, IO, NC, PA, TN, TX, WV and WI are working with specific vendors and/or state programs.


Appendix A - E-Learning Research Centers and CoP (Continued)

Foreign Government Research Programs

	Educational Technology Expertise Centre
URL: http://www.ou.nl/info-alg-english-r_d/OTEC.htm
Location: Valkenburgerweg AT Heerlen, Netherlands
	Description: an independent government-funded institute for distance learning at university level. The Dutch government's purpose in founding Open Universiteit Nederland was to make higher education accessible to anyone with the necessary aptitudes and interests, regardless of formal qualifications.

	Parent: Open University of the Netherlands
URL: http://www.ou.nl/info-alg-english-introduction/index.htm
	Primary Competencies and Interests: Open Universiteit Nederland is a frontrunner in new learning technologies and educational insights. It offers all of its students an electronic learning environment through which they can easily communicate with each other and with their teachers. 

It enables them to download learning materials, and they can check their knowledge and skills with a short introductory opening test on Studienet. 



	Notable Individual(s): 
	Specific Programs and R&D of Interest: Educational programs of all types are provided via distance education. 


	Computers and Learning Research Group, Institute of Educational Technology 

URL:  http://iet.open.ac.uk/research/calrg/reports.cfm
Location: Milton Keynes, UK
	Description:  Group has a variety of research teams examining all aspects of distance learning. 

Accessible Educational Media Research Group (AEM)

IET's mission is to provide OU faculties with directions on the development of high quality learning materials through the use and dissemination of research findings and tested innovations in order to best serve the learning requirements of OU student population.

IET fulfils the following OU functions:

· Studying and reflecting on the OU's pedagogical effectiveness in order to suggest actions and policy developments that lead to improvements on learning design 

· The development and maintenance of a database of research findings concerning pedagogical effectiveness, including examples of good practice 

· Studying and reflecting on open learning practice, educational technology developments, and pedagogical policy initiatives inside and outside the OU in order to suggest areas for experimentation and/or policy development within the OU 

· Advise, monitor and evaluate innovative pedagogic approaches within the OU 

· Provision of continuing professional development, ranging from dissemination of information to specific events/workshops/short courses through to accredited programs of study 

Established in the last year, the work of this group is the focus of IET's research activity in meeting the needs of disabled students in their access to educational media. For further information contact Martyn Cooper (m.cooper@open.ac.uk).

Computers and Learning Research Group (CALRG)

CALRG investigates ways in which computers can be used to improve the quality of education.

Humanities Higher Education Research Group (HERG)

HERG aims to foster, conduct and publish research into teaching and learning in interdisciplinary cultural studies and within selected arts/humanities disciplines. The HERG has established a national network of arts and humanities educators and researchers; the Humanities and Arts higher education Network (HAN).

TeleLearning Research Group (TLRG)

TLRG aims to foster, develop and publish research on telelearning, to identify aspects of best practice in course design and delivery, and to investigate technologies for improving the online learning environment.

Usable Sustainable Educational Resources Research Group (USERLab)

UserLab is a dual strand facility which conducts both research and development in creating the next generation of e-learning tools, as well as undertaking research into the usability and usefulness of such tools for teachers and learners

	Parent: The Open University of the UK 

URL: http://www.open.ac.uk/
	Primary Competencies and Interests: Centres and Programs undertaking research

Centre for Information Technology in Education (CITE)

CITE carries out research and development related to the application of information technology in teaching.

Student Research Centre (SRC)

SRC carries out studies within the university and elsewhere on students' learning experiences and demographics.

International Centre for Distance Learning (ICDL)

ICDL researches issues in distance education, and maintains a database on distance learning courses, institutions, and publications.

Open University Centre for Education in Medicine (OUCEM)

OUCEM aims to improve the quality of medical education through action research carried out in the field.

Program on Learner use of Media (PLUM)

PLUM aims to develop an understanding of students' use of combinations of educational media in distance education. Members of PLUM carry out evaluation studies and make contributions to course design and development.

	Notable Individual(s): Anne McKee
Position : 

Senior Lecturer in Educational Professional Development

Email : 

a.c.mckee@open.ac.uk
OU Phone Number : 

01908 652577


	Specific Programs and R&D of Interest: See cell above


	International Council for Open and Distance Education 

URL: http://www.icde.org/
Location: Oslo, Norway
	Description: 

The mission of ICDE is:

to promote open and distance education, along with associated goals for flexible learning, training, continuing education, community education and adult education, throughout the world; 

to be instrumental in developing networks and systems for educational purposes at national, regional and global levels; 

to facilitate the emergence of new educational paradigms which recognize the importance of open and distance education and their allied principles and practices; 

to contribute to the development of new methodologies and technologies applied to education and training in order to improve lifelong learning; 

to ensure ICDE is an initiating base for the development of international strategies and policies related to open and distance education; 

to foster international collaboration in education and training across national borders; 

to create an appropriate environment for collaboration and the planning of new educational initiatives, in co-operation with cultural industries and services; 

to provide a forum where individuals, corporations, institutions, governments and associations involved in open and distance education can engage in professional enhancement and interaction

	Parent: Associated with UNESCO

URL: 
	Primary Competencies and Interests.

The International Council for Open and Distance Education (ICDE) is the global membership organization of educational institutions, national and regional associations, corporations, educational authorities and agencies in the fields of open learning, distance education, and flexible, life-long learning. ICDE is  supported by the Government of Norway. It is legally incorporated in Norway, and operates under Norwegian law. 

We have members in 142 countries around the world, and represent through this membership the leading network of expertise and experience of the world in distance education.



	Notable Individual(s): Secretary General and CEO: 

Reidar Roll, Secretary General of ICDE,  

e-mail:  roll@icde.org
   The General Headquarters of ICDE are in Oslo, Norway. Several local offices are active in various parts of the world. 

 

The address of ICDE:

Lilleakerveien 23

0283 Oslo, Norway

Tel: + 47 22 06 26 30

Fax: + 47 22 06 26 31

Email: icde@icde.org 
 
	Specific Programs and R&D of Interest: 

DEC eLEARN Project in China

The mission of this project was to develop a common EU-China e-learning model including content development strategies and methodologies to improve the design, development and implementation of virtual lifelong learning programs for EU and Chinese markets. The original aim of the project was to pave the way to the development of new education and training programs applicable to both the EU and Chinese environments, bridging the current gap between EU and Chinese open and distance education models and strategies.[image: image82.jpg]% [5| ARTIFICIAL INTELLIGENCE
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	Various European Organizations

URL: 
Location: 
	Description: 

	Parent: European Commission

URL: Various
	Primary Competencies and Interests: 

	Notable Individual(s):

   Name, Title

   Phone, E-Mail
	Specific Programs and R&D of Interest: 

Research Programs
RESEARCH, DEVELOPMENT AND SHOWCASTING ACTIONS
The Sixth Framework Programme (FP6) is the EU main instrument for the funding of research in Europe. Seven key areas have been chosen, among them, Information Society Technologies.

eTEN
Focused on services for telecommunications networks, this program supports the market validation and initial implementation of services such as training, employment and application services for culture.

INFORMATION SOCIETY TECHNOLOGIES (IST)
A key thematic priority area of the Sixth Framework Programme (FP6), IST aims to contribute to European policies for the knowledge society and the eEurope Action Plan.




	Learning Technology Research Institute

URL: http://www.londonmet.ac.uk/ltri/
Location: London, England
	Description: University based research institute. 20+ staff

	Parent: London Metropolitan University
URL: www.londonmet.ac.uk/
	Primary Competencies and Interests: Design, development and use pedagogically effective, reusable learning objects. Informal non-formal learning settings. Non-formal learning:  personal learning goals, projects, informal learning activities, tools that enable ‘community knowledge building and collaboration between learners in a community setting

	Notable Individual(s):

   Andrew Ravenscroft, Deputy Director, Principal Research Fellow
   +44 (0)207 749 3754 a.ravenscroft@londonmet.ac.uk
	Specific Programs and R&D of Interest: AcademicTalk is an e-learning tool for educational argumentation by creating an environment to manage learning dialogue exercises. Learning objects for introductory programming in Java. Periphery driven curriculum development model for school science that incorporates active learning environments.


	Institute for Research on Learning Technologies
URL: http://www.yorku.ca/irlt/
Location: Toronto, Ontario, Canada
	Description: Facilitates collaborative, multidisciplinary approaches to research problems and issues related to the pedagogical uses of technology at all levels.

	Parent: York University

URL: www.yorku.ca
	Primary Competencies and Interests: Pedagogical uses of technology and to the moral, ethical, and educational implications of its use. Innovative uses of new technologies in teaching and learning; 

	Notable Individual(s): 
   Ron Owston, Professor and Director

   Phone, rowston @edu.yorku.ca
	Specific Programs and R&D of Interest: Simulation and Advanced Gaming Environments to support learning. Technology-enabled professional development models for the Jewish learning community to incorporate educational technology in their teaching.


	Institute for Learning and Research Technology
URL: http://www.ilrt.bris.ac.uk/
Location: Bristol, UK
	Description: Institute to address multiple aspects of technologies in education through services, research, development, teaching and consultancy  at local, national and international levels. Research in digital libraries, e-learning, imaging, Internet development, design and accessibility, and semantic web. 

	Parent: University of Bristol
URL: http://www.bris.ac.uk/is
	Primary Competencies and Interests: Students' use of Virtual Learning Environments , student course experience surveys, online learning with Palm Pilots, teaching internet information skills and ICT key skills, supporting students with disabilities during live lectures, wireless networks

	Notable Individual(s):

   Alison Allden Institute Director
  +44 (0)117 928 8004, a.allden@bristol.ac.uk
	Specific Programs and R&D of Interest: Embedding learning technologies institutionally, images for learning and teaching, online learning experiences. 


Appendix A - E-Learning Research Centers and CoP (Continued)

Academia-Based Research Programs

	Learning Systems Institute

URL: http://www.lsi.fsu.edu/
Location: City, U.S. State or Country
	Description: Located on the campus of Florida State University in Tallahassee, Florida, the Learning Systems Institute is a multidisciplinary organization dedicated to bridging the gap between research and practice in education and training. The institute develops practical and workable solutions in learning and performance, based on solid research. 



	Parent: Florida State University 

URL: http://www.fsu.edu/
	Primary Competencies and Interests: The Learning Systems Institute maintains project-based teams led by FSU faculty and graduate students with a wide range of experience in many varied disciplines. These multidisciplinary teams develop robust solutions using systems approaches to the planning, design, evaluation, and improvement of instruction, learning, and human performance. Over the past thirty five years, the Learning Systems Institute has made significant contributions, nationally and internationally.



	Notable Individual(s): J. Michael Spector, Ph.D.

   Associate Director and Professor in Educational Psychology & Instructional Systems in the College of Education at Florida State University.

   850.644.2570
	Specific Programs and R&D of Interest: The Automated Object-Oriented Performance Analysis (AOOPA) project is funded by the U.S. Army Research Office and is conducted in collaboration with the Army Training Support Center. The project is concerned with methodologies and tools for human performance problem-solving and is specifically focused on domain analysis and planning that occurs prior to the development of human performance support. Human performance support includes both learning-based (education and training) and non-learning-based (e.g. process redesign, automation, and job aids) solutions. The project has two main goals: (1) to develop a framework for optimal methods of human performance analysis and planning, and (2) to develop a model for a new generation of software tools to support the framework. The software model is implemented as a proof-of-concept prototype and supports web-based collaboration, visual modeling, reuse and sharing of analysis knowledge. Both the framework and the software model support configurability, which allows different organizations to maintain separate methodologies and software interfaces and yet share core information on performance problem solving


	McKay School of Education - Instructional Psychology and Technology Program 

URL: http://www.byu.edu/ipt/
Location: Provo, Utah  U.S. 
	Description: Pursue knowledge and skills in instructional design, research, measurement, evaluation and theory. Apply knowledge and technology to solve instructional problems; and Strive to live, learn, and teach by the spirit.

	Parent: Brigham Young University 

URL: http://home.byu.edu/webapp/home/index.jsp
	Primary Competencies and Interests: Instructional design, development and evaluation. Distance Learning

	Notable Individual(s): Dr. Andrews Gibbons

   Program Chair 

   801 422 3674   andy_gibbons@byu.edu
	Specific Programs and R&D of Interest: The dimensions of technological practice (vs. scientific)

- Design and development of model-centered instruction and instruction simulations

- Layer theory of design

- Tool principles for design and development

- Design languages and notation systems

- The architecture of Instructional Design


	Instructional Technology Department, School of Education

URL: http://it.usu.edu/program/description.html

Location: Logan, Utah, U.S. 
	Description: The department offers specializations in Educational Technology, Information Technology, School Library Media Administration, Instructional Development for Training and Education, and Interactive Learning Technologies. A program emphasis in online learning communities in education and training is also offered.

	Parent: Utah State University

URL: http://www.usu.edu/
	Primary Competencies and Interests: Instructional Technology Institute 

	Notable Individual(s):  Dr. Byron Burnham 

Phone: (435) 797-2692
 
byron.burnham@usu.edu 


	Specific Programs and R&D of Interest: reusable media - including learning objects, knowledge objects, sharable content objects, and other new media that emphasize reusability across a variety of learning events,

social software - including blogs, massively multi-player online games, instant messaging, texting, discussion boards, and other tools which provide support for social presence, interaction, and networking, and

openness - including both Open Source software applications for education and Open Source educational content, research articles, and journals.


	School of Education, Department of Instructional Design, Development and Evaluation 

URL: http://idde.syr.edu/
Location: Syracuse, New York   U.S. 
	Description: IDD&E has traditionally concerned itself with the optimization of human learning systems in general for both businesses and schools. The department's focus thus includes computer-assisted instruction but is not restricted to it.

	Parent: 
URL: 
	Primary Competencies and Interests: A major short-term goal is to prepare personnel with a commitment to the broadly-defined field of educational technology, personnel who aim to balance the practical and the visionary. A central long-range goal is to develop innovative solutions to a spectrum of problems that beset industry, education, and society in general.

	Notable Individual(s): Dr. Philip Doughty, 

Title; Associate Professor and Executive Director, Training Systems Institute
   Office # 315-443-3703  

E-mail: pldought@sued.syr.edu
	Specific Programs and R&D of Interest: - Cost and Learning Effects of Alternative e-Collaboration Methods in Online Settings. - The goals of this project are to develop and implement model teaching academies for K-12 educators that help them understand and integrate Astronomy and Space science into their teaching.

Specifically, educators will explore a wide variety of NASA Astronomy and Space Science web-based information that can be used to enhance any science, mathematics, geography, or technology lessons and be trained in Web-Enhanced Learning Environment Strategies.


	Education Technology @ ASU

URL: http://coe.asu.edu/psyched/edtech/
Location: Tempe, AZ
	Description: Educational Technology is a program area with seven faculty members in the Division of Psychology in Education. Ranked in the top five programs since the 1980s. Educational Technology faculty have accounted for more than $12 million in research in past 5 years.

	Parent: Arizona State University, College of Education. 

URL: www.asu.edu 
	Primary Competencies and Interests: Effective learning with multimedia and the web: schema construction and cognitive load.


	Notable Individual(s): Robert Atkinson

   Gary Bitter http://tblr.ed.asu.edu/Bitter/Home/?w=1031
   480-965-4960, bitter@asu.edu
	Specific Programs and R&D of Interest: National e-Learning Network 100,000 adult networking instruction FIPSE-LAAP, this project will design, develop, implement, evaluate, disseminate, and support a national online training program. Instructional Media Design first accredited college course on CD-ROM. It teaches concepts of instructional design through active inquiry and practice. 


	The Center for Computer - Based Instructional Technology (CCBIT)
URL: http://ccbit.cs.umass.edu/ccbit/
Location: Amherst, MA
	Description: 

	Parent: University of Massachusetts

URL: http://umass.edu/
	Primary Competencies and Interests: Basic research to expand our systems from research vehicles to powerful, integrated, widely disseminable instructional systems. Breaking up today’s monolithic tutor architecture, create tutor interoperability, network delivery of tutors, building tools, making tutors smarter, and create better evaluation methods. 

	Notable Individual(s):

   Beverly R Woolf  PI and Project Management

   (413) 545-4265 bev@cs.umass.edu
	Specific Programs and R&D of Interest: TBD


	Behavioral Technology Laboratories
URL http://btl.usc.edu/
Location: Redondo Beach, CA
	Description: An interdisciplinary research unit creating new tools and techniques for developing and delivering highly interactive graphical simulation-based learning environments. Major support from U.S. Army's Simulation Training and Instrumentation Command.

	Parent: University of Southern California

URL: http://www.usc.edu/
	Primary Competencies and Interests: Simulation-centered training having responsiveness in three areas: delivery simulations and instruction  to arising needs; interactivity via the tutorial and its associated simulation, and Developmental for rapid and accurately modification to accurately reflect evolving systems and subject matter. 

	Notable Individual(s):
   Allen Munro Director

   (310) 379-0844 munro@usc.edu

	Specific Programs and R&D of Interest: RIDES: a Rapid ITS Development Environment VET: Virtual Environments for Training; VIVIDS: Virtual Interactive ITS Development Shell


	Learning Research and Development Center
URL: http://www.lrdc.pitt.edu/
Location: City, Pittsburgh, PA
	Founded in 1963, researchers at LRDC have sought to describe what learning is, where and how it happens best, how it can improve, and how research can help. Application of research findings is core mission with education practitioners and business and government enterprises for instruction and training in schools and workplaces. Research staff number about 190.

	Parent: University of Pittsburgh

URL: http://www.pitt.edu/

	Primary Competencies and Interests: Focus is on knowledge about human cognition, learning, and effective schooling and training. 23 faculty are education researchers, cognitive scientists, computer scientists, developmental and social psychologists, psycholinguists, evaluation and measurement specialists, organizational behavior researchers, and education policy analysts.

	Notable Individual(s):

   Lauren Resnick, Director
	Specific Programs and R&D of Interest: Our of School Environments for learning; Institute for Learning outreaches on K-12 standards and system-wide reform. SCALE addresses math and science for all children. High Performance Learning Communities project with Harvard University, and New York City Community School District #2 with a commitment to instructional improvement through content-driven reform. 


	Institute of Cognitive Science
URL: http://ics.colorado.edu/
Location: , Boulder, Colorado
	Description: Founded in 1968 ICS features interdisciplinary research and training in cognitive science with both theory application. The institute also houses two research centers, the Center for Lifelong Learning and Design (L3D) and the Center for Spoken Language Research (CSLR). The $35 million  is from NSF, NIH and Military.

	Parent: University of Colorado
URL: http://www.colorado.edu/
	Primary Competencies and Interests: Speech and technology  support in all learning situations. 

	Notable Individual(s): Thomas K Landauer
   Thomas.Landauer@Colorado.EDU 303-492-2875
   
	Specific Programs and R&D of Interest: The applied research examines advanced technology-driven educational and training software targeted for children and adults. Envisionment and Discovery Collaboratory is a framework for integrating physical games, computer simulations, and dynamic information spaces for collaborative learning and design. Learning to read with a virtual tutor. ROAR - robust issues in automatic speech recognition.. Intelligent Essay Assessor - sold to Pearson Digital. 


	Center for Research on Evaluation, Standards, and Student Testing
URL: www.cse.ucla.edu/contact_set.htm
Location: 
	Description: CRESST is a leader in national, state, and local evaluation projects and has pioneered the development of scientifically based evaluation and testing techniques, vigorously promoting the accurate use of data, test scores, and technology for improved accountability and decision making.

	Parent: UCLA
URL: http://www.ucla.edu/

	Primary Competencies and Interests: Instruction and measurement, including design and empirical validation of principles for developing instructional systems, and new measures of complex human performance, for instance, in assessment, history, art, science, and writing. 

	Notable Individual(s):

   Eva Baker 

   310-206-1530, eva@ucla.edu
	Specific Programs and R&D of Interest: Performance Testing in large-scale military and civilian environments. Cognitive model based assessment tools that reach between large -scale assessment and the classroom. Validity of assessment with English language learners and big city students


	EduTech

URL: www.cc.gatech.edu/edutech/about/about.html
Location: Atlanta, GA
	Description: Multi-disciplinary research organization committed to enhancing science, math and design education through technology. Environments are both embodied and virtual, based cognition behind learning, complex problem solving and understanding. Targets 

	Parent: Georgia Institute of Technology

URL: http://www.gatech.edu/
	Primary Competencies and Interests: Cognitive science, artificial intelligence, educational technology, case-based reasoning, the role of experience in expert and common-sense reasoning, design cognition, creativity, the use of case-based technology in the design of decision-aiding tools and interactive learning environments.

	Notable Individual(s):

   Janet Kolodner, Director, Prof. Computing and Cognitive Science, janet.kolodner@cc.gatech.edu
	Specific Programs and R&D of Interest: Learning by Design Middle School Project Students engaging in design activities and learn science concepts by experiencing how those concepts work with real-world problems; decision-making, and collaboration. 


	Human Interface Technology Laboratory

URL: www.hitl.washington.edu/
Location: Seattle Washington
	Description: Mission is to empower people by building better interfaces with advanced machines that will link minds globally and unlock the power of human intelligence into the 21st century. Founded in 1989. Their task is to transform virtual environment concepts and early research into practical, market-driven products and processes. About 80 researchers.


	Parent: University of Washington

URL: http://www.washington.edu/
	Primary Competencies and Interests Research strengths include interface hardware, virtual environments software, and human factors.

	Notable Individual(s):

Thomas Furness
  (206) 685-8626 tfurness@hitl.washington.edu, 
	Specific Programs and R&D of Interest: HITLab projects range over hardware and software for interfaces, cognition and collaboration, including applications in education and medicine.


	Brown University Graphics Group
URL: http://www.cs.brown.edu/exploratories/home.html
Location: Providence, RI
	Description: The long-term research goal of the Brown University Graphics Group is to develop human-centered, powerful, and interactive 3D graphics tools for modeling, scientific visualization, telecollaboration, and interactive illustrations. Driving applications include the need for rapid prototyping tools for 3D modeling, the need for more sophisticated scientific visualization tools that can present concepts, techniques, and algorithms as well as data, and the need of geographically-separated groups to more effectively work in a shared visual, spatial, and auditory environment.

	Parent: Brown University

URL: http://www.cs.brown.edu/

	Primary Competencies and Interests: An interdisciplinary team of people from different departments at Brown develop robust and effective computer science and visualization tools and techniques for solving a range of problems and phenomena from science as well as the arts and humanities.

	Notable Individual(s):

   Oris Friesen Partner Investigator

   602- 689-1084 oris@orisfriesen.com
   Andries van Dam, avd@cs.brown.edu 

	Specific Programs and R&D of Interest: Exploratory Project is laying the groundwork for a next-generation approach to Web-based educational software. The next-generation of learning technologies will manifest as full courses and digital libraries of richly interactive educational software components ("learning objects") and curriculum units, will transform traditional teaching as well as powerful Web-based offerings. Their learning objects are characterized by their flexibility (fine-grained units), rich interaction, hypertextual curriculum frameworks, and use of explorable 2D and 3D worlds. One size does not fit all when it comes to pedagogical approaches and our learning environments respect multiple learning styles; teaching techniques include laboratories, visualizations, simulations, lectures and demonstrations, creative project, and games.


	Center of Excellence for Learning in Education, Science, and Technology (CELEST)
URL: http://cns.bu.edu/CELEST/
Location: 
	Description: (CELEST) Studies real-time autonomous learning systems by integrating experimental and computational brain science, biologically inspired technology, and classroom innovation.

	Parent: Boston University, Brandeis University, Massachusetts Institute of Technology, and the University of Pennsylvania
URL: bu.edu, www.mit.edu, www.brandeis.edu, www.upenn.edu
	Primary Competencies and Interests: Contributing scientists are drawn from four Boston University Departments and the Center for Adaptive Systems, the Center for Memory and Brain, the Science and Mathematics Education Center, the Hearing Research Center, and the Center for Polymer Studies; the Brandeis University Department of Psychology and the Volen Center for Complex Systems; the MIT Department of Brain and Cognitive Sciences, the Picower Center for Learning and Memory, and the Harvard/MIT Speech and Hearing Bioscience and Technology Program; and the University of Pennsylvania Department of Psychology. 

	Notable Individual(s):

   Stephen Grossberg, CELEST PI
   617-353- 7857  , steve@cns.bu.edu
	Specific Programs and R&D of Interest: Thrusts are: (1) learning in visual perception and recognition: laminar cortical dynamics of adaptive behavior; (2) learning in audition, speech, and language; (3) learning in cognitive-emotional interactions and planned sequential behaviors; (4) learning and episodic memory: encoding and retrieval; (5) learning in concept formation and rule discovery; (6) learning in attentive recognition and neuromorphic technology; (7) educational technology, curriculum development, and outreach; and (8) diversity outreach.


	Pittsburgh Science of Learning Center (PSLC)
URL: http://pslc.hcii.cs.cmu.edu/tiki-index.php
Location: Pittsburgh, PA
	Description: A novel research facility that will increase the ease and speed with which learning researchers can create the rigorous, theory-based experiments that will pave the way to an understanding of robust learning. This research facility will be available internationally, like a particle accelerator or a supercomputer center. T

	Parent: Carnegie Mellon University (CMU), University of Pittsburgh (Pitt), and Carnegie Learning, Inc.
URL: www.cmu.edu; www.pitt.edu/; www.carnegielearning.com)
	Primary Competencies and Interests: Expertise in Pittsburgh, on the human side in Cognitive Psychology, Developmental Psychology, and Human-Computer Interaction, and on the technical side in Intelligent Tutoring Systems, Machine Learning, and Language Technologies. LearnLab will be used to studying principles on “How People Learn” such as “build on prior knowledge”, “integrate conceptual and procedural knowledge”, and “encourage meta-cognition”.

	Notable Individual(s):

   Kenneth R. Koedinger, PI & CMU Co-Director   412-268-7667, koedinger@cmu.edu
	Specific Programs and R&D of Interest: PSLC’s LearnLab is a national resource for learning research 1) authoring tools for online courses, experiments, and integrated computational learner models, 2) support for running in vivo learning experiments, 3) longitudinal microgenetic data from entire courses, and 4) data analysis tools, including software for learning curve analysis and semi-automated coding of verbal data.


	Learning in Informal and Formal Environments (LIFE)
URL: http://scil.stanford.edu/news/LIFEcenter.html
www.ctl.sri.com/projects/displayProject.jsp?Nick=life
Location: Stanford, CA
	Description: Collaboration between University of Washington, Stanford University and SRI International. With a $25 million NSF grant the program will include the LIFE Center's Education, Collaboration and Outreach (ECO) program that engages their community of research scientists, engineers and designers to work with counterparts outside the Center to use the Center's human and technological resources.

	Parent: Collaboration between University of Washington, Stanford University and SRI International
URL: www.washington.edu, www.sri.com, www.stanford.com 
	Primary Competencies and Interests: learning sciences, psychology, education, developmental cognitive and social neuroscience, communications, and computer science,

	Notable Individual(s):

Co-Principal Investigators Roy Pea (co-director of SCIL), Patricia Kuhl and Andrew Meltzoff from UW's Institute for Learning and Brain Sciences, and Nora Sabelli, from SRI International's Center for Technology in Learning.

Roypea@stanford.edu 
http://www.stanford.edu/~roypea
650.724.3720
   
	Specific Programs and R&D of Interest: Basic research will be conducted through three intersecting and multidisciplinary strands of inquiry. The first strand will document learning in the brain over the lifespan and discover from empirical and modeling work the underlying neural processes and principles associated with implicit forms of cognitive, linguistic and social learning. The second strand will study informal settings to develop comprehensive and coordinated accounts of the cognitive, social, affective, and cultural dimensions that propel learning and development outside of school. The third strand will examine principled designs for learning in formal educational and other settings that attempt fundamental improvements in the design of high performance learning environments 




Appendix A - E-Learning Research Centers and CoP (Continued)

Industry Research Programs

	Apple Corporation

URL: www.ali.apple.com/space/content/acot.html
Location: Cupertino, CA
	Description: Apple Classroom of the Future. Fifteen-year research program to determine effective use of computers in K-12 education. 

	Parent: N/A

URL: N/A
	Primary Competencies and Interests: 

	Notable Individual(s):
	Specific Programs and R&D of Interest: 


	Boston Dynamics Inc.

URL: http://www.BostonDynamics.com/.
Location: Cambridge MA 02139
	Description: Software engineering company. Spun off from MIT I n1992. Develops leading-edge technologies for creating and controlling lifelike humans in dynamic and physics-based simulations

	Parent: None

URL: N/A
	Primary Competencies and Interests: Full spectrum of human simulations used for a wide range of applications, from training and mission planning to biomechanical analysis and virtual prototyping.

	Notable Individual(s):

   Chris Hawkins, CIO

   617-868-5600 ext. 224 Chris.Hawkins@BostonDynamics.com
	Specific Programs and R&D of Interest: Product development and advanced research. DI-Guy 6.0 provides lifelike human characters to real-time 3D simulations. DI-Guy Scenario, a human character-oriented authoring and visualization application, as well as add-ons for creating custom motions, networking, creating special effects, and expressive faces.


	BBN Technologies

URL: http://www.bbn.com/

Location: Cambridge, MA
	Description: IT research and development consulting organization. Founded in as MIT spinout in 1948. Developed LOGO interactive education program in 1958. Launched ARPANET in 1969. 

	Parent: Verizon
URL: 
	Primary Competencies and Interests : Networking, Information Security, Critical Infrastructure Security, and Signal Processing. Multisensor processing systems are used by U.S Navy, the UK Royal Air Force, and the Canadian Navy. Software powers every North American tactical IP military network. 
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	Notable Individual(s):

   Robert G. (Tad) Elmer  President
   617-873-8000, technology@bbn.com
	Specific Programs and R&D of Interest: Topo is a system designed to greatly enhance the urban warfighter's situational awareness by utilizing radio frequency emissions. Improvements in the accuracy of speech recognition technology. MicroThunder tracks uncooperative personnel in cluttered urban and wooded environments. Developed  the architecture for DARWARS, a revolutionary, immersive training environment that allows our troops to train and hone skills anytime and anywhere.


	Pearson Digital Learning

URL: www.pearsondigital.com 

Location: Scottsdale, Arizona
	Description: PK-12 provider of digital curriculum with management, instruction, and assessment attributes. 

	Parent: Pearson Education.

URL: http://www.pearsoned.co.uk/
	Primary Competencies and Interests: Individualized content and paced instruction. Web assessment and  online student information systems.

	Notable Individual(s):

   Peggy Kinder Director of Research

   480-464-0023, peggy.kinder@pearson.com
	Specific Programs and R&D of Interest: 


	SAIC

URL: http://www.saic.com/sim_environ/
Location: San Diego, CA
	Description: Founded in 1969 SAIC now has 44,000 employees in 150 cities. The employee owned research and engineering firm is a systems integrator with major federal contracts. 

	Parent: None

URL: NA
	Primary Competencies and Interests: Processing and analysis of information-rich aerial imagery data, agent-based information gathering and data mining, neural network analysis for  non-destructive evaluation, weather prediction, object-oriented conversion of engineering designs into complex applications software, supercomputing and simulation.

	Notable Individual(s): 

   Stephen D. Rockwood
   Chief Technology Office
   1-800-430-7629 
   
	Specific Programs and R&D of Interest: Virtual Emergency Response Training System (VERTS), personnel can experience the entire process that  traditional training offers including-field exercises. VERTS includes: weapons of mass destruction, nuclear, biological or chemical, and hazard or toxic material spills.


Appendix A - E-Learning Research Centers and CoP (Continued)

Non-Profit Research Programs

	Institute for Defense Analyses

URL: http://www.ida.org/
Location: Alexandria, Virginia  U.S. 
	Description: The Institute for Defense Analyses is a non-profit corporation that administers three federally funded research and development centers to assist the United States Government in addressing important national security issues, particularly those requiring scientific and technical expertise. 

IDA only works for the government. To avoid institutional pressures to support Service positions, IDA does not work directly for the military departments. Also, to ensure freedom from commercial or other potential conflicts of interest, IDA does not work for private industry.

	Parent: Same
URL: 
	Primary Competencies and Interests: Technology Assessments

	Notable Individual(s): Dr. Dexter Fletcher

   (703) 578-2837, dfletcher@ida.org
	Specific Programs and R&D of Interest: Advanced Distributed Learning  - The Advanced Distributed Learning (ADL) initiative enables instructional materials and decision aids to be accessed by DoD personnel at times and places of their choosing and will increase the efficiency of investments in technology-based instruction through the development of reusable, web-available "instructional objects." 

Each "object" will consist of a self-contained course or set of instructions for military job-related activities. IDA has established an ADL Co-Laboratory, which is developing guidelines for creating effective, reusable instruction objects. The laboratory organizes and hosts "plugfests" in which government and commercial providers demonstrate and assess the instructional objects they are developing under the ADL program. The Co-Laboratory further acts as a clearinghouse for information, data, and lessons learned.

IDA is also helping develop a web-based tutoring system that uses ADL technologies. This system, the "human use regulatory affairs advisor," will provide tutorials and decision aids concerning procedures and protections required when using human subjects in DoD research.


	TERC

URL: http://www.terc.edu/
Location: Cambridge, MA
	Description: Founded in 1965, TERC is an education research and development organization addressing mathematics, science and technology teaching and learning. 

	Parent: None

URL: N/A
	Primary Competencies and Interests: Understanding of learning and teaching, creation of curricula and other products, design and test exemplary models of professional development, develop applications of new technologies, support school reform through research and technical assistance. 

	Notable Individual(s):

   Dennis M. Bartels President
617-547-0430, communications@terc.edu
	Specific Programs and R&D of Interest: Adult numeracy, elementary and out of school math, early algebra, data analysis and statistics. Eye tracking, Study of place, Earth exposed, instructional improvement, tomographic microscopy. 


	Center for Technology in Learning

URL: http://ctl.sri.com/
Location: Menlo Park, CA
	Description: Over 60 staff integrate research and practice, with the aim of improving the educational experiences of teachers and students. Tech is a tool for improved teaching and learning, for formative assessment of student learning, for enhancing the curriculum, and for supporting sustainable advances in instructional strategies and teacher professional development.

	Parent: SRI International

URL: http://sri.com/
	Primary Competencies and Interests: Formal and informal learning. Cognitive science, educational research, computer science, human-computer interaction, mathematics and science education, and classroom teaching.

	Notable Individual(s):

   Barbara Means, Director (Evaluation)

    Jeremy Roschelle, Director (Learning Environments)
   650-859-5866  ctl-contact@ctl.sri.com 
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	Specific Programs and R&D of Interest: Over twenty projects including Tuple spaces for collaborative learning, wireless internet learning devices, social capital for technology integration, assessment designs for inquiry, online evaluation resource library, ChemSense, social and tech infrastructure for teacher mentoring, coaching and peer support. 


Appendix A - E-Learning Research Centers and CoP (Continued)

E-Learning Research Communities of Practice (CoP)
	North American Council for Online Learning (NACOL)
URL: http://www.nacol.org/
Location: Alexandria, VA
	Description: The mission of the North American Council for Online Learning (NACOL) is to increase educational opportunities and enhance learning by providing collegial expertise and leadership in K-12 online teaching and learning. 

Vision

Online teaching and learning has the potential to transform education. The North American Council for Online Learning (NACOL) is dedicated to fostering a learning landscape that promotes student success and lifelong learning.



	Parent: Same
	Primary Competencies and Interests: 

Identify and recruit a membership base

Create organizational efficacy

Identify and conduct industry-leading research in the area of K-12 online learning

Define quality online learning and teaching

Provide support and advocacy for the online learning audience



	Notable Individual(s): Tim Stroud
Chief Executive Officer 
tstroud@nacol.org  Phone: (888) 95-NACOL

   
	Specific Programs and R&D of Interest: The NACOL Online Learning Clearinghouse is a comprehensive effort supported by the Bill & Melinda Gates Foundation and WestEd to provide a listing of all operating online learning programs in the United States. The Clearinghouse provides an independent, objective source of information to help you learn more about the online learning programs in your area.
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Appendix B - E-Learning Research Resources

E-Learning Research - General

Advanced Distributed Learning (ADL - DoD SCORM Initiative) - http://www.adlnet.org/
Technologies - http://www.adlnet.org/technologies/index.cfm
Downloads - http://www.adlnet.org/downloads/index.cfm
Military Training Technology - http://www.military-training-technology.com/
The MT2 Top 100 Military Training Technology Companies (2004) - 

http://www.military-training-technology.com/MT2-2004-TOP-100.pdf
The MT2 Top 100 is a listing of companies that have made a significant impact in the military training industry this year—whether it is in distance learning, live training, modeling, geospatial intelligence, image generation, simulators or any other training component.

American Society for Training and Development (ASTD) - http://www.astd.org/
Learning Circuits: E-Learning Trends & Research - http://www.learningcircuits.org/ 

Case Study: Role of the Manager @ IBM, by Drew Morton, November 2004 - http://www.learningcircuits.org/2004/nov2004/morton.htm 

 RSS: A Learning Technology, by Eva Kaplan-Leiserson, May 2004 - http://www.learningcircuits.org/2004/may2004/0405_Trends.htm
 Learning Circuits E-Learning Trends 2004, by Ryann Ellis - http://www.learningcircuits.org/2004/nov2004/LC_Trends_2004.htm 

Another New Paradigm for Instructional Design, by Reuben Tozman - http://www.learningcircuits.org/2004/nov2004/tozman.htm 

Digital Beat: The Lexicon of Technology, by Darin E. Hartley - http://www.learningcircuits.org/2004/nov2004/hartley.htm 

Using Online Interaction to Break Your Addiction to Classroom Training, by Michael Burke - http://www.learningcircuits.org/2004/oct2004/burke.htm 

Six Criteria for Building Educational Simulations PDF, by Clark Aldrich PDF (205KB) 

http://www.learningcircuits.org/NR/rdonlyres/F2ED000A-7A59-4108-A6CB-1BE4F4CC1CA5/4719/clark_e2.pdf 

E-Learning 1.0 (Basics of E-Learning) - http://www.learningcircuits.org/elearn.html
E-Learning Glossary - http://www.learningcircuits.org/glossary.html
Research Resources - http://www.astd.org/astd/research

E-Learning Community Resources - 

http://www.astd.org/astd/resources/elearning_community/elearning_home
T+D Magazine - http://www.astd.org/astd/publications/td_magazine
Training and Development Community Center - http://www.tcm.com/trdev/
HR Bookstore - http://www.tcm.com/hr-books/ 

Over 300 web sites of interest to T&D professionals - ranging from Benchmarking and Performance Technology to Handwriting Analysis and Ergonomics.

T&D Links - http://www.tcm.com/trdev/t2.html
Direct order of HR / training - related books from Amazon.com. Hundreds of titles, many recommended by subscribers to TRDEV, HRNET, ODNET and the Learning Organization discussion group.

Training Magazine - http://www.trainingmag.com/training/index.jsp
Subscribe - http://www.trainingmag.com/training/subscriptions.jsp 

Commonwealth of Learning (COL) - http://www.col.org/
Knowledge Resources - http://www.col.org/resources/
Distance Education & Training Council (DETC) - http://www.detc.org/
Publications - http://www.detc.org/publica.html 

Globalized E-Learning (GAZEL) - http://www.gazel.org/
Cluster Development Plan - http://www.tucsonlink.org/Gazel_AZ/DevPlan05.htm
America West Magazine Article by Francine Hardaway (10/02) - 
http://www.inxsol.com/America%20West%20Article.pdf 

IEEE Learning Technology Standards Committee (LTSC) - http://grouper.ieee.org/groups/ltsc/
Standard for Information Technology --Education and Training Systems -- Learning Objects and Metadata- http://ltsc.ieee.org/wg12/index.html 

International Society for Technology in Education (ISTE) - http://www.iste.org/
Bookstore - http://www.iste.org/bookstore/
Center for Applied Research in Educational Technology - http://caret.iste.org/
Helpful Resources - http://caret.iste.org/index.cfm?fuseaction=resources
National Educational Computing Conference (NECC) - http://neccsite.org/
GartnerGroup - http://www3.gartner.com/
Support Focus Area: Knowledge & Content Management, Collaboration & E-Learning Knowledge - http://www3.gartner.com/research/focus_areas/asset_48264.jsp 

Management Update: Gartner's 2003 Learning Management System Magic Quadrant (2/26/03, 5 Pages, $95)
Demand for learning management systems increased in 2002, and so did the number of vendors competing in the market. A number of large "powerhouse" vendors are poised to compete in the learning management system market in 2003.

Management Update: Gartner's 2003 E-Learning Content Magic Quadrant (2/19/03, 4 Pages, $95)

The e-learning content market will grow in 2003, particularly the custom content area. Demand is fueled by more enterprises needing to migrate classroom courses to an e-learning delivery medium.

Magic Quadrants for Business Intelligence (4/19/04, 7 Pages, $95)

As business intelligence shifts from a contracting to an expanding market, the associated dynamics are quite different, creating some new opportunities and risks for enterprises.

2003 E-Learning Suite MQ: Beyond Partial Suites (2/14/03, 8 Pages, $95)
E-learning suites have matured and are in the process of moving beyond partial suites to more-comprehensive integrated suites, as demonstrated in our updated Magic Quadrant.

The 2003 E-Learning Content Magic Quadrant (2/7/03, 6 Pages, $95)
In 2003, the e-learning content market will grow, particularly in the custom content area. Demand is fueled by more enterprises needing to migrate classroom courses to an e-learning delivery medium.
E-Learning in 2003: Increased Deployment, Market Changes (11/20/02, 5 Pages, $95)
Enterprises are beginning to leverage initial success in e-learning by driving adoption throughout the enterprise. "Powerhouse" vendors are entering the market, which will drive further e-learning vendor consolidation.

E-Learning: An Application Whose Time Has Come (10/28/02, 4 Pages, $?)
E-learning is becoming a mainstream application across all industries and disciplines. Enterprises want to take advantage of Web-based learning, but success requires more than moving education and learning to the Web.

E-Learning Infrastructure: The Battle for the Market (10/22/02, 5 Pages, $95)

A battle is brewing for the infrastructure to deliver e-learning. ERP and technology powerhouse vendors are joining the rush to e-learning, and traditional learning management system vendors are feeling the heat.

Higher Education E-Learning Strategies Consolidate in 2002 (1/18/02, 4 Pages. $95)
In 2002, academic institutions making e-learning system decisions will increasingly choose to adopt a single, campus-standard course management system.

E-Learning Market Sectors: What, Who and How? (1/9/02, 6 Pages, $95)
The use of e-learning can vary by enterprise type. Four distinct e-learning market sectors have emerged and are differentiated and delineated by their organizational focus and the user objectives for e-learning.

Gartner's E-Learning Glossary (1/7/02, 5 Pages, $95)

The e-learning vocabulary spans multiple market segments and introduces terms borrowed from other technology and learning environments.

Hype Cycle for Corporate E-Learning (6/25/04, 12 Pages, $495)

This article defines the different stages of e-learning strategies.

KM ROI and Personal Knowledge Networks Both Get Real - Research Note (12/1/03, 6 Pages, $95)
Knowledge workers assemble their own "personal knowledge networks" to meet the demands of a competitive environment. Companies that provide balanced support will also gain knowledge management return on investment.

Use a Maturity Model to Make the Most of E-Learning - Research Note (3/26/04, 5 pages, $95)

The maturity model provides a framework to evaluate the current state of your e-learning program. The greater value of the model is in using it to chart a path toward a more-effective e-learning program.

Hype Cycle for the Portal Ecosystem, 2004 - (6/3/04, 18 Pages, $495)

Portal technologies are continuing to mature, and some standards are now in place. However, they are embryonic, and other necessary standards are missing.

IDC - http://www.idc.com/ 

Worldwide Enterprise Portal Software, 2004-2008 Forecast, by Brian McDonough (5/04, 11 Pages, $1000) - http://www.idc.com/getdoc.jsp?containerId=31279 
This IDC study presents IDC's 2003 sizing of and a five-year forecast for the enterprise portal software (EPS) market for revenue.

InfoWorld - http://www.infoworld.com/ 
Diving into Portals Section, (5/3/04, 14 Pages) - http://www.infoworld.com/article/04/04/30/18FEportal_1.html 

Delphi Group - http://www.delphigroup.com/ 

Need to Know: Integrating e-Learning with High Velocity Value Chains, 2000, A White Paper. - http://www.delphigroup.com/research/whitepaper_request_download.htm 

The xEnterprise Architecture - (March 2003, 3.7 MB, 20 Pages, PDF file) - http://www.delphigroup.com/research/whitepaper_request_download.htm 

Vision + Business Model for Learning Technology Driven Industry, by Ted Kraver.

Presented at the Delphi e-Learning Summit at The Wigwam Resort, Arizona, January 15-17, 2001. PowerPoint Presentation PDF (224 KB)

Sun Microsystems - http://www.sun.com/ 

The Business of Delivering Portals (Jukly 2004, 20 Pages, PDF file) - http://www.sun.com/software/products/portal_srvr/wp_bus_delivering_portals.pdf 

Department for Education and Skills (DfES) United Kingdom - http://www.dfes.gov.uk/ 

 E-learning Strategy: Standards and HE, PowerPoint Presentation by Anne Wright - (112 KB, PDF file) http://www.imsglobal.org/otf/MK/OU-IMSWright.pdf 
Virtual Private Library - http://virtualprivatelibrary.blogspot.com/
Online Research Browsers - An Internet MiniGuide Annotated Link Compilation, by Marcus Zillman - (October 2004, 500KB, 16 Pages, PDF file)
http://virtualprivatelibrary.blogspot.com/Online%20Research%20Browsers.pdf
Contains an annotated list of research browser sites that offer information and analysis to help in identifying important information and relating it to other resources through information visualization.

Digital Think - http://www.digitalthink.com/dtfs/ 

SCORM: The E-Learning Standard. - (PowerPoint presentation, PDF file, 460 KB) - http://www.digitalthink.com/dtfs/downloads/products_services/wp_standards.pdf 

Giga Information Group - http://www.forrester.com/my/1,,1-0,FF.html 

Note: Forrester has acquired Giga and is integrating the content.

Knowing When to Champion Competency Discovery, by Daniel W. Rasmus (3/18/03. 1 Page, $99) - http://www.forrester.com/Research/LegacyIT/Excerpt/0,7208,29151,00.html 

Competency discovery is a new area and IT may want to use it to build credibility by presenting it to the business to drive demand. But IT should never attempt to lead knowledge management initiatives through technology in search of a problem.

Reducing the Costs of E-Learning , Claire Schooley (2/20/03, 1 Page, $99) - http://www.forrester.com/Research/LegacyIT/Excerpt/0,7208,29480,00.html 
In order to save money and still maintain an e-learning program for your organization, look carefully at areas of technology, content, services and culture.

How to Develop an E-Learning Architecture, by Claire Schooley (2/6/03, $499) - http://www.forrester.com/Research/LegacyIT/Excerpt/0,7208,29236,00.html 
A strong and complete learning architecture allows flexibility in choosing the most appropriate technology approach for the learning content — asynchronous, synchronous or blended learning.
Market Overview 2003: Corporate E-Learning, by Claire Schooley (6/23/03, 11 Pages, 264 KB, PDF file, $499) - http://www.forrester.com/Research/LegacyIT/Excerpt/0,7208,17734,00.html 

Four factors are driving the growth of e-learning: (1) competitive pressures, (2) cost savings (reduced expenses), (3) improved technology (easier integration) and content (more engaging materials) and (4) an expanding customer base.

Forrester - http://www.forrester.com 

eLearning’s Growth Is Steady, by Claire Schooley, (3/4/04, $249) - http://www.forrester.com/Research/Document/Excerpt/0,7211,33917,00.html 

Eduventures, Inc. - http://www.eduventures.com/

Research Programs - http://www.eduventures.com/services/research.cfm?pubnav=services
Conferences - http://www.eduventures.com/conferences.cfm?pubnav=conferences
Eduventures 100 Leading Businesses Transforming the Education Economy 2003 - 
http://www.eduventures.com/pdf/freeSamples/ev100_overview2003.pdf
Learning Markets & Opportunities 2002 - 
http://www.eduventures.com/pdf/freeSamples/mo2002_intro.pdf
Distance Learning at the Tipping Point: Critical Success Factors to Growing Fully Online 
Distance-Learning Programs (9/02) - http://www.eduventures.com/pdf/distance.pdf
Athens University of Economics and Business - http://www.eltrun.aueb.gr 
Value Dimension of the E-Learning Concept: Components and Metrics, Presented at 20th ICDE World Conference on Open Learning and Distance Education at Düsseldorf, April 2001, by Miltiades Lytras et al. PDF (248 KB)

E-learning Pedagogy: A Value Definition from a Knowledge Management Perspective, by Miltiades Lytras et al. PDF (252 KB)

Web Portal Usability Resources:

Usability.gov - http://usability.gov/
Portals Magazine - http://www.portalsmag.com/
Buyers Guide - http://www.portalsmag.com/guide/
Human Factors International, Inc. - http://www.humanfactors.com/
Ten Best Government Intranets (http://www.useit.com/alertbox/20040621.html)

From Jakob Nielsen's Alertbox, June 21, 2004:

CBT/E-Learning/Multimedia: Value through Human and Technology 

by Grant McDonald, Military Training & Simulation News (MT&SN), April-May 2005

The computer literacy of tomorrow's warfighters will be exceptional. To help them in their mission and harness this literacy, Computer Based Training (CBT), e-learning and multimedia instructional techniques will become even more prevalent than they are today. Indeed, today's generation of young service personnel already demonstrate unparalleled Information Technology (IT) fluency. Moreover, they expect a degree of training to be delivered as standard via computers.

Militaries across the world are implementing strategies to meet not just this desire, but also to reap the benefits CBT can deliver. In theory, at least, these can include better knowledge and skills retention and an overall better trained soldier from an integrated training continuum.

European Committee for Standardisation (CEN) Learning Technologies Workshop - http://www.cenorm.be/cenorm/businessdomains/businessdomains/isss/activity/wslt.asp
Dr. Robert Gagne’s Conditions of Learning - (http://tip.psychology.org/gagne.html)

Appendix B - E-Learning Research Resources (Continued)

E-Learning Research - News Feeds and Blogs

Academic Advanced Distributed Learning (ADL) Co-Lab - http://www.academiccolab.org/
Academic ADL Co-Lab Newsletter (Weekly) - http://www.academiccolab.org/newsletter/current.html
(Note: Weekly distribution via e-mail and archive access provided to ADL Co-Lab Partners only. General public may view current issue online but not receive via e-mail or access archives.) 

Center for Digital Education - http://www.centerdigitaled.com/
Converge Online eNewsletter (Monthly) - http://www.centerdigitaled.com/converge/
Software & Information Industry Association (SIIA) Education Division http://www.siia.net/education/
SIIA Ed Tech Daily eNewsletter - http://www.siia.net/enewsletters/siia_daily/subscribe.asp
Bitpipe KnowledgeAlert - http://www.bitpipe.com/data/web/bp/newsletters/bp_kasignup.jsp
IT Topics: New Data on Human Resources, Return On Investment, Training and Training Software`

Choosing and Using a News Alert Service, a guidebook by Robert Berkman, 2004 - http://www.findsvp.com/about/2004/09-08NewGuidebook.cfm 

Choosing and Using a News Alert Service, A FIND/SVP WEBINAR, June 2, 2004, by Robert Berkman, PowerPoint Presentation, (1.6 MB)


Syllabus (101 Communications) - http://www.syllabus.com/
Syllabus eNewsletter (Weekdays)

Syllabus IT Trends (Weekly)

eLearning Dialogue (Twice Monthly)

VNU Business Media - http://www.vnulearning.com/
Online Learning News and Reviews (Twice Monthly) 

Training Directors' Forum e-Net (Twice Monthly)

Network World Fusion - http://www.nwfusion.com/
IT Education and Training Newsletter - http://www.nwfusion.com/newsletters/edu/index.html
Newsletters Subscribe - http://www.nwwsubscribe.com/Changes.aspx
Appendix B - E-Learning Research Resources (Continued)

Ontologies and Taxonomies

A Listing of Tools for Taxonomies, Browsable Directories, and Classifying Documents into Categories - http://www.searchtools.com/info/classifiers-tools.html.

This is an extensive survey of approximately 50 tools.

A listing of content categorizers. - http://www.dijest.com/aka/categories/technology/2002/07/28.html
This is a list of content categorizers.

Transform Magazine - http://www.transformmag.com/
Putting it Together Taxonomy, Classification & Search http://www.transformmag.com/db_area/archs/2003/09/ 

CIA, Center for the Study of Intelligence - http://www.cia.gov/csi/
Vol. 47, No. 3, 2003 - Unclassified Edition http://www.cia.gov/csi/studies/vol47no3/index.html
 Developing a Taxonomy of Intelligence Analysis Variables, by Rob Johnston http://www.cia.gov/csi/studies/vol47no3/article05.html
By distilling a list of the variables that affect analytic reasoning, the author aims to move the tradecraft of intelligence analysis closer to a science. 

Colorado University, Latent Semantic Analysis - http://lsa.colorado.edu/
An Introduction to Latent Semantic Analysis, by Thomas K. Landauer.

PDF (200 KB) - http://lsa.colorado.edu/papers/dp1.LSAintro.pdf
Latent Semantic Analysis (LSA) is a theory and method for extracting and representing the contextual-usage meaning of words by statistical computations applied to a large corpus of text. 

Delphi Group - http://www.delphigroup.com/ 

10 Post Office Square, Boston, MA 02109-4603

Information Intelligence: Content Classification and the Enterprise Taxonomy Practice, June 2004, A White Paper -http://www.delphigroup.com/research/whitepaper_request_download.htm?grab=Taxonomy2004%20WP (PDF file, 1.1 MB)

Taxonomy and Content Classification, April 2002, A White Paper, - http://www.delphigroup.com/research/whitepaper_request_download.htm?grab=Taxonomy2004%20WP (PDF file, 1.3 MB)

DMReview - http://www.dmreview.com/
 Semantic Meta Data For Enterprise Information Integration, by Amit Sheth. - http://www.dmreview.com/article_sub.cfm?articleId=6962
A new concept known as semantic meta data is paving the way to finally realize the full value of information. Indeed, Tim Berners-Lee's vision for the next generation of the Web is termed the "semantic Web," where semantic meta data plays the pivotal role. This article looks at how semantic meta data is created and used within the enterprise.

2001.Information Research - http://informationr.net/
Five personality dimensions and their influence on information behaviour, by Jannica Heinström - Information Research, Vol. 9 No. 1, October 2001 - 

http://informationr.net/ir/9-1/paper165.html 

This article emphasizes the importance of considering psychological mechanisms for a thorough understanding of users of information services. 

IDC - http://www.idc.com/ 

IDC's Services Taxonomy, 2004 - by Maryanne Coughlin (3/04, 68 Pages, $1000) - http://www.idc.com/getdoc.jsp?containerId=30850 
This IDC study provides a detailed description of IDC's services taxonomy, including: Definitions of general terms and market relationships; global definitions of 54 services markets; services activity, activity group, and engagement type definitions, as well as geographic area, vertical market, corporate function, and vendor revenue definitions used by IDC services analysts worldwide.

Institute and Museum of the History of Science, Italy - http://galileo.imss.firenze.it/
 The semantic web methodology - http://galileo.imss.firenze.it/mesmuses/
As applied to the scientific and cultural museology to the managers of scientific museums and to the people working in the Cultural Heritage field, in general. 

PDF (537 KB) - http://galileo.imss.firenze.it/mesmuses/gangemi_mesmuses.pdf
PowerPoint Presentation on Formal ontological methods (for sharing scientific and cultural information)

ProQuest - http://www.proquest.com/ 

Controlled Vocabulary of Subject Terms - (July 2003, 498 Pages, 2 MB, PDF file) www.proquest.com/proquest/controlled-vocab/cvd_sub20030724.pdf
Inmagic - http://www.inmagic.com/ 

Automated classification tools to improve information discovery, - By Susan Stearn, (2004, 11 Pages, PDF file) - http://www.inmagic.com/news/white_papers/white_papers.html 

Search alone is often insufficient to address the challenge of supporting effective access to internal content, especially large stores of unstructured content that is too often found in isolated silos throughout the organization.

Intellisophic - http://www.intellisophic.com/ 

A Guide to Concept Taxonomies - (2004, 9 Pages, PDF file) http://www.intellisophic.com/whitepapers/index.php 

Concept Tagging for Data Enrichment - (2004, 2 Pages, PDF file) http://www.intellisophic.com/whitepapers/index.php
ProcinQ Concept Taxonomy Engine - (2004, 13 Pages PDF file) http://www.intellisophic.com/whitepapers/index.php
Large Scale Distributed Information Systems (LSDIS) Lab, University of Georgia - http://lsdis.cs.uga.edu/
 Relationships at the Heart of Semantic Web: Modeling, Discovering, and Exploiting Complex Semantic Relationships, by Amit Sheth, I. Budak Arpinar and Vipul Kashyap - 

Technical Report, LSDIS Lab, Computer Science, University of Georgia, Athens GA 30622 

PDF (754 KB) - http://lsdis.cs.uga.edu/lib/download/SAK02-TM.pdf
Semagix - http://www.semagix.com/
Enterprise Information Integration: Leveraging Ontologies and Semantic Metadata Management to Enable Actionable Information and Composite Applications White Paper, by the Delphi Group - http://www.semagix.com/documents/delphi_white_paper.pdf 

Freedom White Paper, - http://www.semagix.com/documents/SemagixFreedomWhitePaperUKV4_000.pdf 

A Semantic Metadata Approach to Enterprise Information Integration, A White Paper - http://www.semagix.com/documents/SEII.pdf
Semagix Product Architecture Presentation (October 2004, 5.5 MB, PowerPoint Presentation)

Semagix uses patented, ontology-driven platforms to help enterprises harness the power of “Smart Data”- real-time, relevant information enhanced with domain-specific content that creates knowledge breakthroughs for our customers.

The Semantic Web Community Portal - http://www.semanticweb.org/
First Semantic Web Working Symposium - http://www.semanticweb.org/SWWS/ 

Final Report contains complete Table of Contents for the International Semantic Web Working Symposium (SWWS) held at Stanford University, California, USA, on July 30 - August 1, 2001. - http://www.semanticweb.org/SWWS/report/
Program Summary and attendee list - PDF (504 KB) - http://www.semanticweb.org/SWWS/report/swws-report.pdf
Proceedings - PDF (11.9 MB) contains 609 pages when printed - http://www.semanticweb.org/SWWS/program/full/SWWSProceedings.pdf 

Giga Information Group - http://www.forrester.com/my/1,,1-0,FF.html 

Note: Forrester has acquired Giga and is integrating the content.

Best Practices in Taxonomy Development and Management - Planning Assumption (1/8/03, 11 Pages $499) http://www.forrester.com/Research/LegacyIT/Excerpt/0,7208,29584,00.html 

Successful taxonomy projects, either manual or automated, will share well-supported business objectives, solid funding, ongoing staffing and a measurable process for managing discovery, application, analysis and change of taxonomy elements

GartnerGroup - http://www3.gartner.com/
How to Build and Manage Your Taxonomy - Research Note (9/8/03, 5 Pages, $95)

Early in the taxonomy creation process, establish ownership, understand the value proposition and set expectations for time requirements. Five frequently asked questions address these challenges.

A Process Model for Creating a Taxonomy - Research Note (9.8/03, 2 Pages, $95)
All taxonomy creation projects will follow a predictable sequence of phases and tasks. The complexity and time will depend on the unique requirements of your firm.

Mind Maps - http://www.mind-map.com/EN/mindmaps/definition.html
Learning Through Innovation (LTI) - http://www.southglos.gov.uk/ed/advisory/LTI/index.htm 

Resources Websites - http://www.southglos.gov.uk/ed/advisory/LTI/project/resources/index.htm 

Model Learning website http://www.modellearning.com 

Tony Buzan's website on Mind Mapping http://www.mind-map.com/ 

Study Aids for Visual Learners http://carolyn.jlcarroll.net/index.html 

How to Mind Map - Peter Russell site - http://www.peterussell.com/mindmaps/HowTo.html 

Mind Maps - Dragon Academy - http://www.geocities.com/uk_dbbai/mindmaps.html
The DARPA Agent Markup Language Homepage - http://www.daml.org/ 

DAML Ontology Library - http://www.daml.org/ontologies/ 

References to 282 ontologies

Transform Magazine - http://www.transformmag.com 

Putting it Together: Taxonomy, Classification & Search, by Jeff Morris - September 2003, Archives- http://transformmag.com/db_area/archs/2003/09/
Page 1- http://transformmag.com/db_area/archs/2003/09/tfm0309f2_1.shtml 

Page 2- http://transformmag.com/db_area/archs/2003/09/tfm0309f2_2.shtml 

Page 3 - http://transformmag.com/db_area/archs/2003/09/tfm0309f2_3.shtml 

Page 4 - http://transformmag.com/db_area/archs/2003/09/tfm0309f2_4.shtml 

 Overcoming Information Overload, by Jeff Phillips and Christine Klima, Doculabs. - 

http://www.transformmag.com/shared/cp/print_article.jhtml?articleID=19200201
University College London, Department of Electronic and Electrical Engineering - http://www.ee.ucl.ac.uk/ 

Dynamic Knowledge Representation for e-Learning Applications, by M. E. S. Mendes and L. Sacks, (76 KB, PDF file) - http://www.ee.ucl.ac.uk/~lsacks/research/pubs/flint_book_mmendes_final.pdf 

University of Karlsrühe, AIFB Institute - http://www.aifb.uni-karlsruhe.de/
 e-learning based on the Semantic Web, by Ljiljana Stojanovic, Steffan Staab and Rudi Studer. -PDF (479 KB) - 

www.aifb.uni-karlsruhe.de/~sst/Research/Publications/WebNet2001e-learningintheSemanticWeb.pdf
This paper presents an approach for implementing the e-learning scenario using Semantic Web technologies. 

University of Waterloo, Learning & Teaching Through Technology Centre- http://lt3.uwaterloo.ca/
LT3 Spring Colloquium Series, 2002 - http://lt3.uwaterloo.ca/colloquium02/background.html  Educational Objects, Human and Agent Interaction on the Semantic Web. by Prof. Terry Anderson http://lt3.uwaterloo.ca/colloquium02/background.html#EducationalObjects/ 

PowerPoint Presentation (2.2 MB) - http://lt3.uwaterloo.ca/colloquium02/background.html#EducationalObjects/semanticed.ppt 

This presentation illustrate the promise and difficulty of using reusable digital objects to build and support courses. 

Beyond the Horseless Carriage: 2nd and 3rd Generation Models for e-Learning, by Jonathan Darby - http://lt3.uwaterloo.ca/colloquium02/background.html#Beyond/
PowerPoint Presentation (5.0 MB) - 

http://lt3.uwaterloo.ca/colloquium02/background.html#Beyond/waterloo.ppt 

 The Impact of Technology on the University of the Future, by Tony Bates. PDF (3.6 MB) - http://lt3.uwaterloo.ca/colloquium02/images/Bates_lecture.pdf
John Sowa’s Ontology Resource Web Site - http://www.jfsowa.com/ontology/
Knowledge Representation: Logical, Philosophical, and Computational Foundations by John F. Sowa, Brooks Cole Publishing Co., Pacific Grove, CA, 2000 - http://www.jfsowa.com/krbook/index.htm
Relationships at the Heart of Semantic Web: Modeling, Discovering, and Exploiting Complex Semantic Relationships Information by Amit Sheth, I. Budak Arpinar, and Vipul Kashyap, Technical Report, LSDIS Lab, Computer Science, University of Georgia October 2002 - http://lsdis.cs.uga.edu/lib/download/SAK02-TM.pdf
User's Guide to Teknowledge Ontologies by Deborah Nichols and Allan Terry, Teknowledge Corp., December 3, 2003. 

AMeGA (Automatic Metadata Generation Applications) Project Final Report

by Jane Greenberg, Abe Crystal, and Kristina Spurgin, University of North Carolina at Chapel Hill, Submitted to the Library of Congress February 17, 2005 - http://ils.unc.edu/mrc/amega.htm
Ontologies and the Semantic Web
by Elin K. Jacob, Indiana University, Bulletin of the American Society for Information Science and Technology, April/May 2003

The Semantic Web: More than a Vision
by Jane Greenberg, University of North Carolina, Bulletin of the American Society for Information Science and Technology, April/May 2003

Appendix B - E-Learning Research Resources (Continued)

Metadata and XML Coding

ISO/IEC JTC1 SC32 WG2 Development/Maintenance - http://metadata-standards.org/11179/ 

ISO/IEC 20944, Information Technology - Metadata Registry Interoperability and Bindings - http://metadata-standards.org/20944/ 

Learning Technology Standards Committee (LTSC) of the IEEE - http://ltsc.ieee.org/ 

Learning Objects Metadata Standard (LOM) - http://ltsc.ieee.org/wg12/ 

University of Hannover, Information Systems Institute, Knowledge Based Systems - http://www.kbs.uni-hannover.de/
Ontologies and Metadata for e-learning, by J. Brase and W. Nejdl- (87 KB, PDF file) - http://www.kbs.uni-hannover.de/Arbeiten/Publikationen/2003/Ontologies_for_elearning.pdf 

This article gives an overview of the use of metadata in e-learning as well as about innovative approaches and techniques developed for enhanced e-learning scenarios.

OWL Web Ontology Language - http://www.w3.org/TR/2004/REC-owl-features-20040210/ 

OWL adds vocabulary for describing properties and classes, including relations between classes (e.g. disjointedness), cardinality (e.g. "exactly one"), equality, richer typing of properties, characteristics of properties (e.g. symmetry), and enumerated classes.

Open Archives Initiative - http://www.openarchives.org/)
Making the XML file OAI-PMH harvestable.

Open Archives Forum - http://www.oaforum.org/ 

OAI Rights Presentation - http://eprints.rclis.org/archive/00000789/01/OAI_lagoze.pdf 

the r*smart group - http://www.rsmart.com/ 

Open Source - opens learning: Why Open Source makes sense for education, Summer 2004, PDF (336 KB). - http://www.rsmart.com/assets/OpenSourceOpensLearningJuly2004.pdf 

Athabasca University - Canada’s Open University - http://www.athabascau.ca/ 

 Metadata, Objects and Repositories: Educational Steps Toward the Semantic Web. PowerPoint Presentation (1.8 MB) - http://crdol.athabascau.ca/semanticed_files/frame.htm 

Inxight Software, Inc. - www.inxight.com 

Natural Technologies for Knowledge Work: Information Visualization and Knowledge Extraction, by R. Rao and R, H. Sprague, Jr. (232 KB, PDF file) - http://www.aiimhawaii.org/sprague2.pdf 

From Unstructured Data to Actionable Intelligence, (September 2003, 7 Pages, 1 MB, PDF file) - http://www.inxight.com/pdfs/f6raolo.pdf 

The Effect of Information Scent on Searching Information Visualizations of Large Tree Structures (2002, 15 Pages, 2.1 MB, PDF file) - http://www.inxight.com/pdfs/info_scent.pdf 

GartnerGroup - http://www3.gartner.com/
Magic Quadrant for Metadata Repositories, 2004 (3/5/04, 4 Pages, $495)
Driven by the advent of service-oriented architectures (such as Java 2 Platform, Enterprise Edition and .NET), the need to reuse software assets and understand metadata is increasing sales of new metadata repositories.

Metadata Repositories Vendor Details, 2004 (3/5/04, 5 Pages, $495)
Not all metadata repository solution needs are the same: Less-expensive products from nonleading vendors might be the best choice for some users.

Cool Vendors in Advanced Information Management, by Alexander Linden, Ted Friedman, Barry R. Hieb, M.D. (3/10 04, 4 Pages, $95)

The field of advanced information management is still in its infancy. Even so, startups are already tackling issues like how to extract information, classify it or match it with similar data. We profile five of them.

Gartner's Glossary of Terms Used for the Knowledge Workplace: 2004 Update, by Regina Casonato, (4/21/04, 14 Pages, $495)

U.S. Defense Intelligence Agency (DIA) Strategic Plan 2004-2009

(http://www.dia.mil/internet_strat_plan/52712_cov.html or http://www.dia.mil/internet_strat_plan/strat_plan.pdf)

Managing knowledge, content and intellectual property, collaborative working and electronic learning are the disciplines that underpin the information economy. All have their own terminologies, which combine to explain the knowledge workplace.

A critical step to achieving greater information agility and analytic discovery is effective management and exploitation of information content. Content Management addresses the issues associated with organizing, locating, and accessing information. To exploit the value of emerging data mining and knowledge discovery tools, we must put agency information into both a form and an environment where it can be more effectively managed. The commercial sector is addressing information agility, data interoperability, and content management through a combination of technology and standards, including indexing, federated databases and taxonomies, and data tagging. DIA will use commercial solutions, such as eXtensible Markup Language (XML), to manage its information to improve our ability to locate data and create knowledge through analytic tools and processes.

Appendix B - E-Learning Research Resources (Continued)

Text Mining and Semantic Analysis

Google! Web Directory - Data Mining Tool Vendors:

http://directory.google.com/Top/Computers/Software/Databases/Data_Mining/Tool_Vendors/?tc=1
Contains more than 80 references to commercial vendors providing data mining tools.

Data Mining: An Overview. (19 Pages, PDF file) - http://www.fas.org/irp/crs/RL31798.pdf 

Updated December 16, 2004, by Jeffrey W. Seifert. Congressional Research Series.

Econtent Leadership Series - http://www.kmworld.com/ 

EContent Strategies for Search, Taxonomy & Classification - http://www.kmworld.com/publications/whitepapers/crm/EC_Search_04.pdf (July/August 2004, 28 Pages, 428 KB, PDF file)

IBM Systems Journal - http://www.research.ibm.com/journal/sj/ 

Text analysis and knowledge mining system, Volume 40, Number 4, 2001, by T. Nasukawa and T. Nagano - http://www.research.ibm.com/journal/sj/404/nasukawa.html 

GartnerGroup - http://www3.gartner.com/
Magic Quadrant for Enterprise Search, 2004 - (5/17/04, 7 Pages, $495)

The market for enterprise search engines continues to be highly dynamic, and not always to the benefit of users. The updated Magic Quadrant reflects one new leader, as well as additional visionaries and challengers.

Megaputer - http://www.megaputer.com/ 

Symbolic Knowledge Acquisition Technology, White Paper - http://www.megaputer.com/tech/wp/skat.php3 

Market Basket Analysis White Paper - http://www.megaputer.com/tech/wp/mba.php3
WebAnalyst Server™ - universal platform for intelligent e-business, White Paper (14 Pages, PDF file) - http://www.megaputer.com/tech/wp/webanalyst.pdf 

Automated Analysis of Natural Language Texts, White Paper - http://www.megaputer.com/tech/wp/tm.php3
Cooperative Systems Engineering Group (CSEG), Computing Department, Lancaster University, Lancaster, UK - http://www.comp.lancs.ac.uk/computing/research/cseg/
A Text Mining Approach to Tracking Elements of Decision Making: a pilot study, by C. Chibelushi, B. Sharp, A. Salter. (10 Pages, PDF file) - http://www.comp.lancs.ac.uk/computing/research/cseg/projects/tracker/css_iceis04.pdf 

Telcordia Technologies - http://www.telcordia.com/ 

References to Papers on Latent Semantic Indexing (LSI) - http://lsi.research.telcordia.com/lsi/LSIpapers.html 

Contains reference to more than twenty papers on LSI.

Web Search and Mining - http://intelligent-web.org/wsm/ 

A list of more than a dozen references to research papers on web searching and mining as well as other related topics.

Text Mining Search and Navigation Research - http://research.microsoft.com/tmsn/#publications 

A list of more than 50 articles and papers devoted to text mining search and navigation research by members of the Text Mining, Search, and Navigation group (TMSN) at Microsoft.

University College London Interaction Centre - http://www.uclic.ucl.ac.uk/ 

Improving Knowledge Discovery By Combining Text-Mining And Link-Analysis Techniques, by Moty Ben-Dov, Wendy Wu, Ronen Feldman, Ramat Gan, Paul A. Cairns (7 Pages, PDF file) - http://www.uclic.ucl.ac.uk/paul/research/Moty1.pdf 

Convera - http://www.convera.com 

10 Things You Should Know About Search - http://www.convera.com/litcenter/litcenter/docs/10-Thing-US.pdf 

(28 Pages, 1.1 MB, PDF file)

With the growth of the World Wide Web and increased access to internal corporate resources, the need for next-generation, intelligent search engines and sophisticated search solutions has increased.

RETRIEVALWARE 8: The Knowledge Discovery Platform - http://www.convera.com/litcenter/litcenter/docs/TO-RW8-031111.pdf 

(35 Pages, 1.6 MB, PDF file)

What You Didn't See Is What You Get: Using Dynamic Classification to Re-empower the Individual - http://www.convera.com/litcenter/litcenter/docs/WP-DC.pdf 
(17 Pages, 276 KB, PDF file)

Factiva - http://www.factiva.com 

Visualizing Emerging Intelligence Through Text Mining, by Dennis Cahill - (4 Pages, 533 KB, PDF file) http://www.factiva.com/collateral/files/whitepaper_scip_0604.pdf 

Making Solid Business Decisions through Intelligent Indexing Taxonomies, by Jan Sykes, Sept 2003 (8 Pages, 47 KB PDF file) - http://www.factiva.com/collateral/download_brchr.asp?node=menuElem1506 

As We May Think by Vannevar Bush, The Atlantic Monthly, July 1945

(http://www.ps.uni-sb.de/~duchier/pub/vbush/vbush.shtml)

Appendix B - E-Learning Research Resources (Continued)

Knowledge Visualization, and Navigation

International Research Center (http://www.researchedge.com/)
3-D Visualization Tools for Clustered Knowledge Representation & Navigation, by Mark Goldstein (10/27/04, 21 MB, PPT presentation) - http://www.kmworld.com/kmw04/presentations/Goldstein.ppt)

Knowledge Management World & Intranets Session F205 Description: There are an increasing number of visualization tools available for viewing knowledge and Web navigation. Many end users are more apt to quickly identify relevant information through visualization, but how do you know whether there is a good solution available for your organization’s intranet? This session presents a critical review of a dozen or more products and toolsets that are available on the market today for search and visualization.

Cyber Geography Research - http://www.cybergeography.org/
Atlas of Cyberspace (http://www.cybergeography.org/atlas/atlas.html), 

Note especially the Conceptual, Topology, Info Maps, Info Landscapes, and Info Spaces galleries.

NASA Advanced Supercomputing (NAS) - http://www.nas.nasa.gov/

NASA NAS Scientific Visualization Sites: http://www.nas.nasa.gov/Groups/VisTech/visWeblets.html 

Knowledge, Visualization and Ordering, University of Queensland - www.kvocentral.com/ 

Browsing Semi-structured Texts on the Web using Formal Concept Analysis - (2003, 17 Pages, 860 KB, PDF file) www.kvocentral.com/kvopapers/wi.pdf 

Science Icons: The Visualization of Scientific Truths, by Ingrid Kallick-Wakker, Leonardo V27 N4 August 1994, pp. 309 - 315 (subscription required) (http://mitpress.mit.edu/).

The author argues that the nature and limitations of visualization are more than a matter of design. Producers and consumers of visualization must also address the interpretive and communicative power of scientific images in society.

Information Visualization (IVS) Journal - http://www.palgrave-journals.com/ivs/
Visualization of high-dimensional data with relational perspective map, by James Xinzhi Li - http://www.palgrave-journals.com/cgi-taf/DynaPage.taf?file=/ivs/journal/v3/n1/full/9500051a.html&filetype=pdf (2004, 11 Pages, 328 KB, PDF file)

This paper introduces a method called relational perspective map (RPM) to visualize distance information in high-dimensional space.
San Diego Supercomputer Center, University of California, San Diego - http://www.sdsc.edu/ 

Volume Scene Graphs, by David R. Nadeau (2000, 8 Pages, 225 KB, PDF file) - http://www.sdsc.edu/~nadeau/PhD/VolumeSceneGraphs.pdf 

Volume Visualization of the Orion Nebula (2000, 27.5 MB, MPEG Movie) - http://vis.sdsc.edu/research/orion.html 

Volume Graphics Technology to Tools, by David Nadeau (2001, 69 slides, 9.5 MB, PowerPoint Presentation) - http://vis.sdsc.edu/research/talks.html 

An Architecture for Large Scale Data, by David Nadeau (2000, 16 slides, 3.5 MB, PowerPoint Presentation) - http://www.nbirn.net/Publications/Presentations/Misc/Scalable_Toolkits.pdf 

University of Maryland, College Park, Department of Computer Science (http://www.cs.umd.edu/)

On-line Library of Information Visualization Environments (OLIVE) - http://www.otal.umd.edu/Olive/ 

Stanford Computer Graphics Laboratory - http://graphics.stanford.edu/ 
Information Visualization Resources on the Web (1996) - http://graphics.stanford.edu/courses/cs348c-96-fall/resources.html
netVIZ - http://www.netviz.com/home/index.asp 

Dr. Diagram's Guide to Documenting Networks, (78 Pages, 968 KB, PDF file) - http://www.netviz.com/tech_overview/DDGUIDE.PDF 

Advanced Visual Systems - http://www.openviz.com 

OpenVIZ: Revolutionizing the Display of Business Data - (2003, 9 Pages, 1.7 MB, PDF file) http://www.avs.com/download.html 

Antarctica - http://www.antarctica.net/ 

Business Intelligence for Business Users: The power of Data Visualization, a White Paper (November 2003, 18 Pages, 992 KB, PDF file) - http://www.antarctica.net/Contact/Request_Form.aspx 

Cedar Enterprise Solutions - http://www.thecedargroup.com/ 

Knowledge Visualization Technology White Paper, (3/7/03, 39 Pages, 1 MB, PDF file) www.thecedargroup.com/USA/downloads/literature/Knowledge_Visualization_White_Paper.pdf 

AT&T Information Visualization Research Group - http://www.research.att.com/areas/visualization/
Projects & Software - http://www.research.att.com/areas/visualization/projects_software/index.html
Papers & Videos - http://www.research.att.com/areas/visualization/papers_videos/index.html
Denali: Scalable Communication Services for the Global Network - http://denali.berkeley.edu/
Improving Transparency: Extracting, Visualizing, and Analyzing Corporate Relationships from SEC 10-K Documents (15 Pages, 352 KB, PDF file) - http://denali.berkeley.edu/eva/eva2_ictpi.pdf 

Presented at the 7th International Conference on Technology Policy and Innovation, Monterrey Mexico, June 2003

EuroGraphics 04 - http://eg04.inrialpes.fr/ 

Visual Supercomputing: Technologies, Applications and Challenges, by Brodie et al. (2004, 32 Pages, 860 KB, PDF file) - http://www.cs.swan.ac.uk/~cschenm/ftp/EG2004Star2report.pdf 

Centrum voor Wiskunde en Informatica (CWI) - http://www.cwi.nl/ 

At the National Research Institute for Mathematics and Computer Science in the Netherlands. CWI is one of the founding members of the European Research Consortium for Informatics and Mathematics (ERCIM - http://www.cwi.nl/ERCIM/)

Research Projects - http://db.cwi.nl/projecten/project.php4?type=new
Information Visualization - http://db.cwi.nl/projecten/project.php4?prjnr=133
SourceForge Graph Visualization Framework (GVF) Project - http://sourceforge.net/projects/gvf/
GVF is a set of Java 2 packages that can serve as a foundation for applications that manipulate or visualize graph structures under a GNU General Public License (GPL).

Visualization Software Map - http://sourceforge.net/softwaremap/trove_list.php?form_cat=135
Tube Map: Evaluation of a Visual Metaphor for Interfunctional Communication of Complex Projects by R. Burkhard and M. Meier, Proceedings of I-KNOW 2004, Graz, Austria, 2004.

Visual Knowledge Transfer between Planners and Business Decision Makers. A Framework for Knowledge Visualization by R. Burkhard, Proceedings of 7th International Conference on Design & Decision Support Systems in Architecture and Urban Planning, July 2-5, 2004.

Visualization - Extracting Large-Scale Knowledge Bases from the Web by Ravi Kumar, Prabhakar Raghavan, Sridhar Rajagopalan, and Andrew Tomkins of the IBM Almaden Research Center, Proceedings of the 25th VLDB Conference, Edinburgh, Scotland, 1999, PDF (184 KB) http://www.almaden.ibm.com/webfountain/resources/ExtractingLargeScaleKnowledgeBasesfromtheweb.pdf
Edward Tufte - http://www.edwardtufte.com/tufte/
Envisioning Information by Edward R. Tufte, 1990, Graphics Press, ISBN: 0961392118.

Visual Explanations: Images and Quantities, Evidence and Narrative by Edward R. Tufte 1997, Graphics Press, ISBN: 0961392126.

The Visual Display of Quantitative Information. 2nd Edition, by Edward R. Tufte, 2001, Graphics Press, ISBN: 0961392142.

Appendix B - E-Learning Research Resources (Continued)

Communities of Practice (CoP) and Collaboration

MIT’s Dspace - http://libraries.mit.edu/dspace-mit/index.html 

DSpace is an Open Source, content management system. DSpace is organized into ‘Communities’ and ‘Collections’, each of which retains its identity within the repository… For the institution: DSpace offers the opportunity to provide access to all the research of the institution through one interface. The repository is organized to accommodate the varying policy and workflow issues inherent in a multi-disciplinary environment. Submission workflow and access policies can be customized to adhere closely to each community's needs. The search engine provided by DSpace uses metadata associated with items in DSpace.

MIT Technology Review, for paying subscribers only - http://www.techreview.com/
Mirror Community of Practice - http://www.mirror-project.net/ 

MIRROR World Communities of Practice for Learning and Innovation in Natural Science, (4/21/03, 53 Pages, 608 KB, PDF file) - http://www.mirror-project.net/deliv/mirror.d7.3a.pdf 

Automated e-print archives - http://arxiv.org/ 

Social Structure and Opinion Formation, by Fang Wu and Bernardo A. Huberman, August 22, 2004 - http://arxiv.org/pdf/cond-mat/0407252
KNOW Inc. - http://www.knowinc.com/
Leveraging Communities of Practice for Strategic Advantage, by Hubert Saint-Onge and Deb Wallace, October 2002. - http://www.knowinc.com/cop-book/ 

Chapter 1 - Download

Foreword, by Hubert Saint-Onge and Deb Wallace.

Chapter One, by Hubert Saint-Onge and Deb Wallace. 

http://www.knowinc.com/cop-book/chapter1.pdf 

Deb Wallace Outlines The Process of Community Development - Video PowerPoint Presentation.

Hubert Saint-Onge Presentation on Communities of Practice - Streaming Video Presentation

Communities of Practice Toolkit, for paying subscribers only - http://www.coptoolkit.com/ 

KNETMAP - http://www.knetmap.com/ 

Knowledge Networks: Mapping and Measuring Knowledge Creation, a White Paper, by Valdis Krebs - http://www.knetmap.com/knowledge-networks-mapping.html 

KnowledgeDNA - http://www.knowledgedna.com/
KnowledgeDNA is a series of virtual conference rooms that allow people from any location, at any time to come together and solve problems, make decisions, and work on tasks in a collaborative environment.

GartnerGroup - http://www3.gartner.com/
KM ROI and Personal Knowledge Networks Both Get Real - Research Note (12/1/03, 6 Pages, $95)
Knowledge workers assemble their own "personal knowledge networks" to meet the demands of a competitive environment. Companies that provide balanced support will also gain knowledge management return on investment.

The Coming Revolution in Real-Time Collaboration - Research Note (5/22/03, 4 Pages, $95)
Web conferencing and instant messaging are increasingly being used in enterprises to enable people to communicate, collaborate and learn in real time.

Meta Group - www.metagroup.com by subscription only
Collaboration Dynamics 2003: Theory and Practice - PDF File 4/30/2003

Virtuous Team Infrastructures, by Jonathan Poe, 10/21/2003

Corporate success lies in an organization’s abilities to seize opportunities — often by fielding a team of talented employees, wherever they may be. Successful CIOs must form, fashion, and facilitate teams via various IT mechanisms.

MIT Technology Review - http://www.techreview.com/
 “Internetworking: New social-networking startups aim to mine digital connections to help people find jobs and close deals,” by Michael Fitzgerald, April 2004 http://www.techreview.com/articles/print_version/fitzgerald0404.asp
Leveraging Communities of Practice for Strategic Advantage 
by Hubert Saint-Onge and Deb Wallace, 2002 (http://www.knowinc.com/)
Personal Knowledge. Towards a Post Critical Philosophy 
by Michael Polanyi (1958, 1998). London: Routledge. 428 pages including the classic statement on tacit knowledge.

Want to Manage Tacit Knowledge? Communities of Practice Offer a Versatile Solution by Shawn Callahan (2004), White Paper (8 pages) - http://www.anecdote.com.au/papers/Want_to_manage_tacit_knowledge.pdf

Appendix C - Companies and Products Referenced

For accessibility and convenience, Appendix C presents links and brief notes on the more than 80 companies and their products referenced throughout this report in tabular form.

	Company
	URL
	Product Names & Notes

	Access Innovations, Inc.
	http://www.accessinn.com/
	Data Harmony, Machine Aided Indexer (M.A.I.) & Thesaurus Master (T.M.)

	Acuity Software
	http://www.acuitysoftware.com/
	Coveo Enterprise Search (CES) partner

	Advanced Knowledge Technologies  (AKT)
	http://www.aktors.org/
	UK Engineering and Physical Sciences Research Council (EPSRC) funded, Adaptiva user-centered ontology building environment, CS AKTiveSpace Semantic Web app for computer science research

	Advanced Visual Systems Inc. (AVS)
	http://www.avs.com/
	OpenVIZ data visualization software

	ADVIZOR Solutions Inc.
	http://www.advizorsolutions.com/
	Lucent Technologies Bell Labs research (http://www.bell-labs.com/project/visualinsights/), Visual Discovery technology, Analyst and Developer Edition

	Akiva.com
	http://www.akiva.com/
	Silk, WebBoard, ChatSpace collaboration systems

	Anacubis
	http://www.anacubis.com/
	Part of the i2 Inc. acquired by ChoicePoint, Anacubis Desktop & View Manager

	Antarctica Systems, Inc.
	http://www.antarctica.net/
	Visual Net

	Apache Software Foundation
	http://www.apache.org/
http://portals.apache.org/
	Apache Lucene Open Source text search engine library that powers the Wikipedia, Jetspeed-2 Enterprise Information Portal

	ARDA AQUAINT
	http://www.ic-arda.org/InfoExploit/aquaint/
	Advanced Research and Development Activity (ARDA), Intelligence Community (IC), Information Exploitation technology thrust, Advanced Question and Answering for Intelligence (AQUAINT)

	askSam Systems
	http://www.asksam.com/
	Seaside Software Inc., askSam 6, Dynamic Folder View, Database Engine

	Attensity Corporation
	http://www.attensity.com/
	Attensity Application Suite for text analysis

	Autonomy Corporation plc
	http://www.autonomy.com/
	Intelligent Data Operating Layer (IDOL)

	The Brain Technologies Corp.
	http://www.thebrain.com/
	BrainEKP Enterprise Knowledge Platform, TheBrain technology, WebBrain

	Buzan Centres
	http://www.buzan.org/
	Tony Buzan, MindMaps, Mental Literacy

	Caliph & Emir
	http://caliph-emir.sourceforge.net/
	Digital photo and image annotation and retrieval, GPL license

	Captiva Software Corporation
	http://www.captivasoftware.com/
	Digital Mailroom

	ClearForest Corporation
	http://www.clearforest.com/
	ClearForest Text Analysis Suite (Tags, Industry Modules, and Analytics)

	Coemergence Inc.
	http://www.coemergence.com/
	ACIS information capture

	CollabNet, Inc.
	http://www.collab.net/
	CollabNet Enterprise Edition, CollabNet Team Edition


Appendix C - Companies and Products Referenced (Continued)

	Company
	URL
	Product Names & Notes

	Contegra Systems, Inc.
	http://www.contegrasystems.com/
	Inxight Software

	ContentScan Inc.
	http://www.contentscan.com/
	ContentScan Dome

	Convera Corporation
	http://www.convera.com/
	RetrievalWare Knowledge Discovery Services

	Coveo Solutions, Inc.
	http://www.coveo.com/
	Coveo Enterprise Search (CES), Acuity Software partner

	Cytoscape
	http://www.cytoscape.org/
	Open Source bioinformatics visualization platform

	del.icio.us
	http://del.icio.us/
	Social bookmarks manager, Bookmarklets

	Digital Concepts, Inc.
	http://www.digitalconcepts.com/
	Metasoft Semantic Registry Enterprise software application

	dtSearch Corp.
	http://www.dtsearch.com/
	dtSearch Network, dtSearch Text Retrieval Engine

	EMC Corporation's Documentum
	http://www.documentum.com/
	Documentum eRoom

	Endeca Technologies Inc.
	http://www.endeca.com/
	ProFind, Guided Navigation

	Entopia, Inc.
	http://www.entopia.com/
	Formerly KangarooNet, Entopia Quantum, K-Bus and Social Networks Analysis

	eXo Platform SARL
	http://www.exoplatform.com/
	eXo Platform Enterprise Edit, Core portlets, Edit Portlet, Portlet Container

	Fast Search & Transfer (FAST) ASA
	http://www.fastsearch.com/
	FAST Enterprise Search Platform (ESP)

	Flamenco Search Interface Project
	http://bailando.sims.berkeley.edu/flamenco.html
	University of California, Berkeley School of Information Management and Systems, Flamenco search interface framework

	The GridSphere Project
	http://www.gridsphere.org/
	GridSphere Portal Framework, Hibernate

	Grove Consultants International
	http://www.grove.com/
	Process-consulting firm, Grove Story Maps

	Grove Technologies
	http://www.grovesite.com/
	GroveSite 4.0 web-based collaboration, Discussion Forums

	Groxis Inc.
	http://www.groxis.com/
	myGrokker and Enterprise Grokker visual search

	Haystack Project
	http://haystack.lcs.mit.edu/
	Massachusetts Institute of Technology (MIT), Haystack Universal Information Client

	Hummingbird Ltd.
	http://www.hummingbird.com/
	Hummingbird Enterprise for ESRI, GIS

	IBM Almaden Research Center 
	http://www.almaden.ibm.com/webfountain
	WebFountain, Unstructured Information Management Architecture Project (UIMA)

	IBM DB2 Information Management Software
	http://www.ibm.com/software/data/
	DB2 Intelligent Miner, IM Modeling, IM Scoring, IM Visualization & DB2 Information Integrator for Content

	iCohere, Inc.
	http://www.icohere.com/
	Communities of Practice (CoP) & Knowledge Management (KM) tools

	In-Q-Tel Inc.
	http://www.in-q-tel.com/
	U.S. Central Intelligence Agency (CIA - http://www.cia.gov/), Search and Discovery, Knowledge Management


Appendix C - Companies and Products Referenced (Continued)

	Company
	URL
	Product Names & Notes

	Informative Graphics Corp. (IGC)
	http://www.infograph.com/
	Brava! viewing and annotation, Net-It content sealed format (CSF) publishing, Visual Rights security technology, ModelPress, ProjectDox, ReproCentral

	Inmon Data Systems (IDS)
	http://www.inmondatasystems.com/
	Unstructured data environment consulting

	Institute for the Interdisciplinary Study of Human and Machine Cognition (IHMC)
	http://cmap.ihmc.us/
	University of West Florida, 

CmapTools, Concept Maps

	Intelliseek, Inc.
	http://www.intelliseek.com/
	Content Intelligence Platform, Enterprise Search Server (ESS)

	Intellisophic, Inc.
	http://www.intellisophic.com/
	Pre-built taxonomies

	International Research Center
	http://www.researchedge.com/
	Knowledge Management (KM) consulting

	Inxight Software, Inc.
	http://www.inxight.com/
	SmartDiscovery and VizServer

	iPhrase Technologies, Inc.
	http://www.iphrase.com/
	OneStep adaptive search solutions

	ISYS Search Software
	http://www.isys-search.com/
	ISYS enterprise search suite, ISYS:web, ISYS:web.asp, ISYS:desktop, ISYS:sdk

	Jboss, Inc.
	http://www.jboss.com/
	JBoss Enterprise Middleware System (JEMS), JBoss Portal, JBoss Application Server, JBoss Cache, JGroups, Content Management System (CMS), Hibernate

	Kaidara Software, Inc.
	http://www.kaidara.com/
	Text2Data

	KartOO
	http://www.kartoo.com/en_index.htm
	Visual meta search engine

	KNOW Inc.
	http://www.knowinc.com/
http://www.knetmap.com/
	Valdis Krebs joint partner, KNETMAP visualization of information exchanges, Yellow Pages, Krebs Toolkit

	Lexalytics, Inc. (LXA)
	http://www.lexalytics.com/
	Salience Engine low level text analysis tools, Knowledge Appliance end to end content processing, Reptracker Analytics Portal

	Liferay, LLC
	http://www.liferay.com/
	Liferay Portal

	Lucent Technologies Visual Insight
	http://www.bell-labs.com/project/visualinsights/
	See ADVIZOR Solutions (http://www.visualinsights.com/)

	Lumen Software
	http://www.lumensoftware.com/
	Lumenation Portal Framework

	Mark Logic Corporation
	http://www.marklogic.com/
	MarkLogic Server XML content server, XQuery query language

	MindJet Corporation
	http://www.mindjet.com/
	MindManager, Gyronix Dynamic Planning System

	MindMaps Study Aids for Visual Learners
	http://carolyn.jlcarroll.net/
	MindMaps visual learning example 

	Mondeca
	http://www.mondeca.com/
	Intelligent Topic Manager, TEMIS Insight Discoverer

	Mooter Search
	http://www.mooter.com/
	Mooter Clustering Engine and SDK, Relevance Technology


Appendix C - Companies and Products Referenced (Continued)

	Company
	URL
	Product Names & Notes

	MuseGlobal
	http://www.museglobal.com/
	Muse Solutions metasearch, analysis, integration, and management tools, Information Connection Engine (ICE)

	netViz Corporation
	http://www.netviz.com/
	IT infrastructure visualization

	Northern Light Group LLC
	http://www.northernlight.com/
	Enterprise Search Engine (ESE), Custom Search Folders

	Nstein Technologies
	http://www.nstein.com/
	Global Intelligent Information Management (GIIM)

	Oculus Info Inc.
	http://www.oculusinfo.com/
	Oculus for .NET and Oculus for Java Technology class libraries and rendering engines, GeoTime 

	Ontopia AS
	http://www.ontopia.net/
	Ontopia Knowledge Suite (OKS), Topic Maps, Vizigator, VizDesktop, VizLet

	Open 3D Visualization ToolKit
	http://ltc2.smm.org/visualize/
	Science Museum of Minnesota

	Open Source Applications Foundation (OSAF)
	http://www.osafoundation.org/
	Chandler Personal Information Manager (PIM)

	Open Text Corporation
	http://www.opentext.com/
	Livelink for Collaboration, Livelink for Communities of Practice, Livelink Touchpoint

	orgnet.com
	http://www.orgnet.com/
	InFlow 3.1 social network analysis software

	OriginLab Corporation
	http://www.originlab.com/
	OriginPro platform

	phpBB Group
	http://www.phpbb.com/
	phpBB Open Source bulletin board package

	Protégé
	http://protege.stanford.edu/
	Stanford Medical Informatics, Open Source ontology editor and knowledge-base framework

	Quindi Corporation
	http://www.quindi.com/
	Meeting Companion

	SAS Institute Inc.
	http://www.sas.com/
	SAS Text Miner

	SchemaLogic, Inc.
	http://www.schemalogic.com/
	Enterprise Suite for metadata and taxonomy management

	Search Cacher, Inc.
	http://www.searchcacher.com/
	ContentCacher Studio, Search Cacher Enterprise Information Platform (EIP)

	Semagix Ltd.
	http://www.semagix.com/
	Protégé and Voquette merged, Freedom

	SER Solutions, Inc.
	http://www.ser.com/
	SERbrainware, SERglobalBrain, SERdistiller

	Siderean Software, Inc.
	http://www.siderean.com/
	Seamark Navigation Engine, Seamark Server

	SiteScape, Inc.
	http://www.sitescape.com/
	SiteScape Forum, SiteScape Zon, WebWorkZone

	Socialtext Inc.
	http://www.socialtext.com/
	Socialtext Enterprise social software

	Software AG
	http://www.softwareag.com/
	Tamino XML Server, EntireX Enterprise Transaction Platform with Adabas, Natural, Enterprise Information Integrator (EII)

	Spotfire, Inc.
	http://www.spotfire.com/
	Spotfire DecisionSite visual data analytics, Guided Analytics

	SPSS Predictive Analytics
	http://www.spss.com/predictive_analytics/
	SPSS Predictive Text Analytics, Text Mining for Clementine, LexiQuest


Appendix C - Companies and Products Referenced (Continued)

	Company
	URL
	Product Names & Notes

	Statsoft, Inc.
	http://www.statsoft.com/
	STATISTICA suite

	Stratify, Inc.
	http://www.stratify.com/
	Discovery System, Legal Discovery Service

	Stoneware, Inc.
	http://www.stone-ware.com/
	webNetwork and Portal Add-on Pack

	Swoogle
	http://swoogle.umbc.edu/
	University of Maryland, Baltimore County, Semantic Web indexing and retrieval system

	Tableau Software, Inc.
	http://www.tableausoftware.com/
	VizQL

	TeamDirection Inc.
	http://www.teamdirection.com/
	Project, Dashboard, Groove Virtual Office

	TEMIS SA
	http://www.temis.com/
	Insight Discoverer Extractor, Clusterer and Categorizer, Mondeca Intelligent Topic Manager

	Teragram Corporation
	http://www.teragram.com/
	Teragram Categorizer, Teragram Taxonomy Manager

	TextArc
	http://www.textarc.org/
	Text analysis and visualization tool 

	Thinkmap, Inc.
	http://www.thinkmap.com/
	Formerly Plumb Design Inc., Thinkmap Datasource API

	Tomoye Corporation
	http://www.tomoye.com/
	Tomoye Simplify 4.1 Communities of Practice platform

	U.S. Department of Energy (DOE) PNNL
	http://in-spire.pnl.gov/
	Pacific Northwest National Laboratory (PNNL), Battelle Memorial Institute, 

IN-SPIRE Visual Document Analysis, National Visualization and Analytics Center (NVAC - http://nvac.pnl.gov/), Starlight

	U.S. National Security Agency (NSA)
	http://www.nsa.gov/techtrans/techt00056.cfm
	Visualization and Analysis of Associated Information

	U.S. NIST Information Retrieval Visualization Engine (NIRVE)
	http://zing.ncsl.nist.gov/~cugini/uicd/nirve-home.html
	National Institute of Standards and Technology (NIST- http://www.nist.gov/), Visualization and Usability Group (VUG)

	Verity, Inc.
	http://www.verity.com/
	Verity Collaborative Classifier (VCC) and 

K2 Profiler

	Visualization ToolKit (VTK)
	http://public.kitware.com/VTK/
	Kitware products & support, Visual Numerics PV-WAVE

	Vivisimo, Inc.
	http://vivisimo.com/
	Vivísimo Clustering Engine, Clusty search engine, Vivísimo Content Integrator, Vivísimo Velocity search platform

	Yahoo! Search
	http://search.yahoo.com/
http://myweb2.search.yahoo.com/
	MyWeb 2.0 Social Search Engine Beta, MyRank personal search

	WebEx Communications
	http://www.webex.com/
http://www.intranets.com/
	Collaborative web meeting applications, Intranets.com asynchronous collaboration tools

	Wikimedia Foundation Inc.
	http://en.wikipedia.org/
	Wikipedia Encyclopedia, Wiktionary, Wikibooks, Wikinews

	Xplane  Corp.
	http://www.xplane.com/
	Information design firm, Pictonics visual language


Appendix D - Strategic Planning Consultants Project Team Background
Ted Kraver, President, Phone: 602-944-8557, E-mail: tkraver@qwest.net
Dr. Ted Kraver is President of Strategic Planning Consultants and a successful pioneering entrepreneur in multiple technology arenas. He was a Sr. Engineer at Allied Signal on supersonic combustion ramjets and gas turbine compressors and created the first CAD software for centrifugal compressors in the 1960s, later managing their strategic planning. He founded the Burn Treatment Skin Bank later acquired by Dial Corp., where he served as a Vice President until 1977. He founded Sendero Corp. in 1982 providing asset-liability management software to banks and S&Ls and acquired by FiServ Inc. Dr. Kraver later served as Vice President of Strategic Planning for Kurta, President of Kumm Industries, and President of Precedence Publishing. As a civic entrepreneur, Dr. Kraver has founded and lead numerous economic development groups and been widely recognized for his contributions to his state and the e-learning industry. He received his Bachelors and Masters degrees at MIT, MBA degree at UCLA, and Ph.D. at Arizona State University (ASU).
Mark Goldstein, Team Leader, Phone: 602-470-0389, E-mail: markg@researchedge.com/
Mark Goldstein is President of International Research Center (http://www.researchedge.com/), providing consulting, custom research, and strategic support for business, legal and public policy clients across a variety of disciplines and arenas since 1992. IRC concentrates on clients' needs in the complex worlds of telecommunications, information technology, eCommerce, eContent, eLearning, the Internet, biotechnology and other domains by harnessing global information resources for informed decision making. Mr. Goldstein previously worked for eighteen years in electronic and computer engineering including twelve years managing engineering teams and projects for Medtronic, a Fortune 500 biomedical device manufacturer. He worked in the mid-seventies for MicroAge in R&D at the beginning of the personal computer revolution. Mr. Goldstein has extensive experience and connections throughout numerous technology sectors and is involved with a number of policy, economic development, professional, and trade groups, as well as being a frequent speaker and trainer. He received his Bachelors degree at the State University of New York (SUNY) Binghamton.
Oris Friesen, Senior Researcher, Phone: 602-992-4504, E-mail: oris@cox.net
Dr. Oris D. Friesen is President of Future Information Technologies, an IT consulting firm currently involved with projects dealing with telecommunications, information engineering, e-learning technologies, bioinformatics, and curriculum development. As the lead person for the Enterprise Advisory Board at Mesa Community College (MCC), he chairs the Information Assurance Advisory Board and the Bioinformatics Advisory Board. He also serves as an Adjunct Professor in the Computer Science and Engineering Department at Arizona State University (ASU). Dr. Friesen was a Senior Fellow at Bull HN Information Systems and at Groupe Bull and has more than thirty years of experience in the computer industry as an engineer and scientist. He has filled positions as a business strategist, project manager, quality engineer, marketer and software architect and developed business plans for numerous ventures in the domains of electronic commerce, Enterprise Resource Planning (ERP), and educational software development. He received his Bachelors and Masters degrees at the University of Arizona (UofA) and his Ph.D. at Arizona State University (ASU).

Dee Andrews, E-Learning Consultant, E-mail: andrewsdee@hotmail.com
Dr. Dee H. Andrews is a Senior Scientist ST (one-star general officer equivalent) with the Human Effectiveness Directorate of the Air Force Research Laboratory in Mesa, Arizona. Previously he held the position of Division Technical Director for the Warfighter Training Research Division of the Air Force Research Laboratory. Previously Dr. Andrews worked as a senior research psychologist for the Army Research Institute for the Behavioral and Social Sciences in Orlando, Florida. Prior to his work with the Army he was a Research Psychologist and training analyst with the Naval Air Warfare Center - Training Systems Division in Orlando, Florida. Dr. Andrews is a Fellow in the Human Factors and Ergonomics Society, the American Psychological Association, and the Royal Aeronautical Society of the United Kingdom. His research interests include: learning organizations, simulator design, flight training, advanced distributed learning, and distributed mission training. He received his B.S. in Psychology at Brigham Young University (BYU) and his Ph.D. in Instructional Systems at Florida State University, where his major professor was Dr. Robert Gagne.[image: image73][image: image74][image: image75][image: image76][image: image77][image: image78][image: image79][image: image80][image: image81]
























This Project was developed in the framework of the Socrates Programme of the European Commission ( and partially funded by the EC). The Dec eLEARN started in late Autumn 2002 and due to the SARS epidemic outbreak, it was delayed for half a year during 2003 when the epidemic made unsafe for the planned activities and travels to take place. The Final Report was presented to the European Commission in May 2004. 


 


The mission of this project was to develop a common EU-China e-learning model including content development strategies and methodologies to improve the design, development and implementation of virtual lifelong learning programmes for EU and Chinese markets. The original aim of the project was to pave the way to the development of new education and training programs applicable to both the EU and Chinese environments, bridging the current gap between EU and Chinese open and distance education models and strategies. 
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